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REMOTE ACCESS •nELEPHONE CONIllOL SYSTEM 

■ TECHNICAL FIELD 

J, v ; The present invention pertains to the tdq)hone equipment art and, more 

.. . 5 particularly, to a telephone control system which allows subsciibeis to remotdy 
C- control a iduraUly of caU handling utiUties to predeterminecflydirBrt incoming calls. 

; : . . . TNCQRPQRATION BY REFERENCE 

The subject matter disclosed and claimed in U.S. Application Pateit 
10 No. 4,893,335, issued January 9, 1990, entitled "Remote Access Telq)hone Control 
► System", invented by the same inventors and assigned to the applicant of the instant 
a^Iication, is hereby incoiporaled by reference. 



BAnCflRQUNDOFT 
15 Deqrite the availabiUty of numerous telq)hone central exchange p 

functions, such as "call-forwaiding-, "three-way calling", "call-waiting" and 
"speed-dialing", as wdl as die advent and availability of paging and mobile tdqihone 
systems, the completion of a call to a system subscriber can often be a complicated, 
time consuming and tedious task. Unless die telq>hone subscribe* is located at die 
20 tdephone which recdves calls to his assigned phone number, completion of a call 
from a calling party, deqrite the aforementioned services, generally involves tiie 
V ^ \ r . . calling party leaving a message and awaiting a call back by the subscriber. Even if 

flie subscriber is accesaWe via mobile tdephone or a paging system, human 
* y^^io^?^ intavention is commonly required to look up and dial specific mobile telq>hone or 

25 paging numbers to attempt to contact tiie subscriber. Thus, additional ddays and 
ft costs are incurred. 

In addition, even if tfie subscriber is on a paging system, tiie successful 
* direction of a message to the subscriber requires that the subscriber manually inform 

tiie system of his whereabouts. 
30 Finally, existing tdephone control systems offer very limited control to dtiiff 

^ die subscribe or the calling party witii respect to the pn)cessing of calls. 



.1 M 
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SUMMARY OF THE INVENTION 

In summary, the present invention is directed to a control system which is 
connected to a telq)hone exdiange and wherein eadi user of the system is assigned 

5 a unique tdephone number with the control system routing calls to the user via a user 
controlled number. The control system contprises an input/ou^ut device which is 
ad^ted for connection to the tdephone exchange trunks or lines to input and ou^ut 
telephone calls. A switching control means controllably connects a call on one line 
to a different line. Provided memory controllably stores and recalls electronic 

10 signals. An electronic processing means is provided for accessing the memory, 
switching control means and input/ou^ut device to direct the flow of input and ou^ut 
calls. The electronic processing means includes means for: a) identifying a call to 
the system from a caller directed to a spedfic user, b) recalling from the memory a 
forwarding number for the user, c) implementing a call to the forwarding number, 

15 d) switcMng the calla^'s call to the forwarding number, e) identifying a call to the 
system from a specific us^, f) changing the specific user's memory stored forwarding 
number responsive to a command from the specific user, g) procesang calls to the 
system directed to a spedfic user in a selected one of a plurality of modes and, h) 
changing a users call processing mode respondve to a command from the user. 

20 In accordance with one feature of die invention, tiie control system may 

forward incoming calls for a subsoiber to a telq>hone numb^ that has been 
presdected by the subscriber. The call may be directly forwarded, or may be 
preceded by a brief announcement informing the caller that tiie call is bdng 
forwarded. 

25 In accordance with another feature of the invention, the control system may 

first screen incoming calls before caudng them to be forwarded. The call may be 
sa:eened by any of several methods, including a 'priority-screm* which allows the 
caller to determine vAieAer or not flie call should be forwarded to tfie subscriber, a 
'VIP code-screen* whidi will only forward calls if die caller enters a presdected 

30 code, and a 'voice-screen' which records the calif's name and business, places the 
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caUeronholdwhnecontactingthesubscriber.playsthexecardedme^ 

the subscriber to detennine if he wishes to be connected to the 

these screening methods, should me call not ultin^y be fonvaxded to the 

subscriber, then the call n«y be deUvered to a 'message cente.'. where a message 

niay be left for later pickup by the subscriber. 

in accordance with another feature of the invention, the control system 

eausethesubscriber'spagertobe activatal in conjunction with forwarding of a caU. 
in this ^y. the «.bscnT,er is given notice that the caU is being forwarded to tt^ 

pre-sdected telephone number. 

in accordance with another feature of the invention, the control system may. 

prior to forwarding a cdl. provide a curtesy message to the 
Z call is answered, please ask for your party by name./, or alternately mform the 
caller "..when the caU is answered, please ask for extension number 1234.- 
I„ accordance with another feature of the invention, the control s^^^^ 

send all calls to a 'mes^^ge cemer' where all messages may be left for later pickup 
by d» subscriber. In this way the call is handled without disturbing the subscriber. 

in accordance with another feature of the invention, the control system may 
handle caUs via a 'branch-routing' mode. In tiiis mode, callers may choose from a 
directory ofoptioDS. Asanexample,thecanermaybetold: "You have reached ABC 
Real Estate. Please touch I to speak to Mr. Smith. 2 to »^ to Mr. Jones, or hold 
thelinetospeaktotheieceptionist- Depending on the programming of tiie system, 
ear* of these sdections may cause the can to be forwarded to a s^ 
number.ortoanotheraccess number. No command may cause ti.e system to foUow 
a predetermined ddault method for disposing of the call. 

in accordance with another feature of the invention, tiie control system may 
handle calls via a 'meet-me' mode. In tins mode, tire caUer is placed on hold after 
being told that tite user is being paged to a phone. The control system tiien pages tire 
user Theusertt.enmaycaUtiieaccesssystem.andentera«xleto 
Ihecaller. In addition. ti»e caUer may be given tire opportimity to toudi 9 to leave 
amessageifhedoesnotwishtowait. If tire caller chooses to leave a message, tiren 
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when the subscriber calls in. he will be informed that the caller did not wait and 
instead left a message. If the caller hangs up without leaving a message, then tiie 
subscriber will be so informed. 

In accordance with another feature of the invention, the call-handling modes 

5 and other features of the control system may be programmed by the subscriber by 
accessing a command mode by dialing the access number from a touch-tone phone, 
entering a Personal Identification NumbCT (PIN) code, and then foUowing a series of 
menu items to select the desired feature, call-handling mode, or forwarding number. 
This process is further simplified by providing the subscriber with 'mode memories' 

10 which contain the most often used call handling modes, and 'number memories' 
whidi contain often used tdq)hone numbos such as home phone, office phone, car 

phone, and so on. 

In accordance with another feature of the invention, the subscriber may invoke 
a 'feature timer' which will cause a new call handling mode to take effect at the 

IS exfnration of a selected time interval. 

In accordance with another feature of the invention, the subscriber may invoke 
a 'weddy sdiedule' which wll cause the current call-handling mode to be 
automatically sdected from a pieppi«^giammed list of call-handling modes, based upon 

the fime-of-day and day-of-wedc. 

20 In accordance with anodier feature of the invention, the subscribra may cause 

his calls to be forwarded to him at his cunent location, without the subscriber 
needingtoenterthetdephonenumberofthecunentlocaiion. Instead, the telephone 
number of the location is automatically received by the control system as an 
Automatic Number Identification (AND via ANI-c^le fadUties from die PubKc 

25 Switched Tdq»hone Network (PSTN). The subscribe need only call flie control 
system, enter his PIN code, and sdect a forwarding mode. 

In acoMdance wifli anodier feature of tfie invention, Ae subscriber may 
program the operation of ttie control system by piddngiip a preiegistered phone such 
as his office or home tdq)hone and toudiing a 2 or 3 digit speedsiial code. In 
30 combination with the ANI capability described above this niakes programming very 
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simple. Byway of example, ifasubscriberisathoine.hemaypickupthephane 

and dial 10#. Ti^ causes the tdephbne company cential office to memory dial an 
800 number with an NNX that points to AM-<:^le trunks com,e«^ 
system. Hie control system recognizes the ANI as belonging to the home phone of 
oneofifssubscribers. Tlie control system then causes all caUs to that subscrib«to 
be priority-screen forwarded to the home. If the subscriber had dialed 11#. an 800 
number with the same NNX but different last four digits would be dialed, which 
vrouM cause the control system to select voice-screened forwarding to the home, and 
so forth. 

in accordance with another feature of the invention, the subscriber may elect 
to make an 'outside call' while in the control system command mode, by touching 9 
and dialing the dcsiied tdephone number. 

The control system is further enhanced by the addition of a communicator 
feature. TTasfcatui«dloM« a subscriber to move from place to place ^^^^^ 
calls foUow him without the need for him to call into the control system. The 
communicator is a portable device carried on the subsaib^'s person, m device 
contains an RF transmitter, an RF receiver, an ultrasonic lecdver. a keypad, a 
•beq^r'. and control dicuitry. The commmucator receives ultrasonic messages ftom 
small wall mounted ultrasonic transmitters. These transmitters contain the phone 
number, and optionally the extension number, of the nearest tdq*one or a mode 
appropriate for the location such as do not disturb in a hospitedope^ Hie 
communicator also receives radio frequency messages from the control system 
indicating, or paging, an incoming call for the us«. The communicator device can 
send various radio frequency messages back to the control system, indudmg a 
message containing the phone number received from the ultrasonic transmitter, a 
message acknowledging receipt of the page, and messages in response to keypad 
selections by the subscriber indicating a desire to sdect a new mode of caU handling. 

A feature of the present invention provides a tdephone control system whidi 
allows subscribers to access the system, even remotely, and implement any of a 
30 number of utiHties for the handling of subscriber directed calls. 



20 



25 
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Another feature of the invention provides a telephone control system wherein 
each subscriber is assigned one telephone number and calls to the system on that 
number arc automaticaUy directed to the subscriber regardless of his location. 

Another feature of the invention provides the above described telq)hone 
5 control system wherein the system interfeces with callers and subscribers via courtesy 
messages which minimize or eliminate the need for users to recall compUcated control 
commands. 

Another feature of the invention provides the above described control system 
wherein subscribers are provided with portable pager-like communicators which 
10 include RF transmitters for transmisaon directly to the paging system. 

Another feature of fte presMit invention pro>ides the above desoibed control 
system wherein the communicator devices automatically respond to remote locater 
transmitters to transmit back to the control system the phone number of a telephone 
proximate the user. 

15 

ypprp nTOPRTPTION nv THK DRAWINGS 

Figure 1 is a block diagram illustrating the various modes of operation and 
interfacing equipment for the preferred embodiment of the telephone control system; 

Figure 2 is a block diagram illustrating the principle conqKments of die 
20 tdephone control system; 

Figure 3 is a block diagram of the Communicator, 

Hgure 4 is a block diagram of tiie Ultcascmic Transmitter; 

Figure 5 is a block diagram of the Call Procesang fedlity; 

Figure 6 is a flowchart illustrating opoation of the E & M Control Circuit; 
25 Hgure 7 is a diagram illustrating the Subscribe Master Record; 

Hgure 8 is a diagram illustrating die Mode Memory; 

Hgure 9 is a flowchart of the Main Task for the Call Processing fedlity; 

Figure 10 is flowdiart of the Code Processing Fadlity-Network Message 

Task; 

30 Figure 11 is a flowchart of the Code Processing FadUty-Call Termination 
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Task; 

Figure 12 is a flowchart of the CaU Processing FaciUty-CaU Handler Task; 
Figure 13 is a flowchart of the Call Processing FaciHty-Dynamic Mode 
Asagnment; 

5 Figure 14 is a flowchart of the Call Processing FadUty-Direct Forwarding 

Function; 

FigurelS is a flowchart of the Call Processing Fadlity-Announced Forwarding 
Function; 

Figure 16 is a flowchart of the CaU Processing FadHty-Prioiity/Urgent Screen 
10 . Function; 

Hgure 17 is a flowchart of the Cafl Processing FaciKty-VlP Code Screen 
Fun^on; 

Figure 18 is a flowchart of the Call Processing Facility-Branch Routing 
Function; 

15 Rguie 19 is a flowchart of the CaU Processing Fadlity-pdld-^M 

Function; 

Figure 20 is a flowchart of the CaU Processing FadUly-Voice-Screcn 
Function; 

Figure 21 is a flowchart of flie CaU Processing FacUity-Meet Me CaUer 
20 Function; 

Figure 22 is a flowchart of the CaU Processing FadUty-'Send Page' 
Subroutine; 

Figure 23 is a flowchart of tiie Call Processing FadUQr-Command Mode 
Function; 

25 Figure 24 is a flowchart of tiie CaU Processing Facmty-Command Message 

Colter Function; 

Figure 25 is a flowchart of the CaU Processing FadUty-Command Forwarding 
Numba Function; 

Figure 26 is a flowchart of tiie CaU Processing Facility-Comnumd Feature 
30 Tuner Function; 
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Figure 27 is a flowchart of the Call Processing Facility-Command Memory 
Function; 

Figure 28 is a flowchart of the Call Processing FadUty-Command Outside Call 
Function; 

5 Figure 29 is a flowchart of the Call Processing Fadlity-Command Hdp 

Function; 

Figure 30 is a flowdiart of the Call Processing Facility-Command Meet Me 
Function; 

Figure 31 is a flowchart of the Call Procesang Fadlity-Command Branch 
10 Route Function; 

Figure 32 is a flowchart of the Call Processing Fadlity-Command Advanced 

Features Function; 

Figure 33 is a block diagram illustrating ttie prindple components of the Meet 
MeFadlity; 

IS Figure 34 is a flowchart of tiie Meet Me FadUty Main Task; 

Figure 35 is a block diagram illustrating tiie prin^le conq)onents of the 
Subsccibo* Access Fadlity; 

Figure 36 is a flowchart illustrating operation of flie E & M Control Circuit 
for tiie Subscriber Access Fadlity; 
20 Figure 37 is a flowchart of tfie Subscriber Access Fadlity Main Task; 

Figure 38 is a block diagram illustrating tiie prindple components of ttie 
Communicator Access Fadlity; 

Figure 39 is a flowchart of ttie Communicator Access 
Fadlity Main Task; 
25 Figure 40 is a flowchart of tiie Communicator A&in Task; 

Figure41 is a block diagram illustrating tiie principle components of ttiePag^ 
Dialing Fadlity; 

Figure 42 is a flowdiart of tiie Pager Dialing Fadlity Vbin Task; 
Figure 43 is a block diagram illustrating tiie prindples componaits of the Client 
30 Services Fadlity; and; 
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Figure 44 is a flowchart of the CUimt Services Facility Main Task. 

r >vp?VTKW OF THF INVENTION 

HG. 1 illustrates in block diagram form, the manner in which the Tdephoae 
•v ' 5 Control System may be used to enhance the accessibility of it's subscribers. As is 
t shown, the Tdephoat Control System 1 comiects with the PSTN 2 via facilities 3. 

|- ; Tlje TdqAone Control System 1 may control switch 4, causing it to connect 

incoming and ou^iring trunks. 

As is shown, alternate preferred embodiments exist with respect to switch 4. 
10 In the first preferred embodiment, the switch 4 is actually part of the PSTN 

1. In this embodiment, the fadUties 3 must be capable of transmitting switch control 
signals ftom the Tdqrfione Control System 1 to the switch 4. An crample of this 
type of fecffity is a CENTREX line, which aUows the transmission of switch control 
sigMls in the form of 'hookswitch flashes' and touch tones to initiate 
^ 15 caU^onferendng and call-tnmsfer/ArBoenfly avails 

feoHty is a CENTBEX DID trunk, which not only has the 'hookflash* capability, but 
also provides flus called number in the form of Direct-Inwaid-pialing d^^ Tbisis 
the form of fadfi^ 3 which is refisrred to in the detaUed descrqjtion of the preferred 
embodiment Another variation of the CEOTBEXfsualily provides the caU^ 
W v^^ i " 20 via a separate data^ known as Simplified Message Desk Inte^ 

U.S. Patent 4,893,335, whidi issued January 9i 1990* iiioorporaled by 
^f?Q& reference herein, describes in ddaU a system for controlling the WTO swi^ 

L, an alternate preferred embodiment, the switch 4 is part of the Tdq)hone 
Control System 1. In this embodiment, the fiwaUties 3 need only indude standard 
25 DID trunks for the incoming calls, and standard ou^oing trunis. the access control 
system 1 controls switdi 4 directly, causing it to connect paflis between various 
incoming and outgoing trunks as required. 

Again referring to HG. 1, the Tdq)hone Control System 1 also connects to 
the PSTN 2 via standard tip-ring phone lines 5, for purposes of communicating with 
30 Paging System 6. The Paging System may be any of the commonly known paging 
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systems such as those comprised of tiansmitters such as Motorola's PACE or 
Quintron model QT250B and paging terminals such as Glenayre model GL3000XL 
or BBL System 3, which send encoded messages via radio frequency to cause a 
unique pager, or beeper, worn by a paging system subscriber, to sound an alert, 
5 produce a message in a display, activate a light, vibrate, or produce any of a variety 
of other alerting mechanisms. Typically, these paging systems will cause a pager to 
be alerted in response to another individual dialing a phone number whidi 
corresponds to that individual's pager. This phone number is routed via the PSTN 2 
to a paging terminal via fadUties 7, which in turn determines, typically via DID 
10 digits, who the caU is intended for, and th«j sends a radio frequency message to alert 
that individual's pager. To cause a subscriber's pager to be activated, the Telephone 
Control System 1 then need only come off hook on one of the lines 5, and dial the 
phone number that corresponds to the subscriber's pager. Although not described in 
Ais prefCTied embodiment, it is anticipated that the Tdqihone Control System 1 
15 could also interface to a paging system directly via a dedicated data link; 

An additional fadlity 5 connects the Telephone Control System 1 to the PSTN 
2. This fecility is a trunk which provides the Automatic Number Identification (ANI) 
of the calling party. An example of such a trunk is tiie Feature Group D (FGD) 
trunk which is commonly used by interexchange carriers. The interexchange carriers 
20 use the ANI information to properly bill die calling party. The Telq)hone Control 
System 1 uses this ANI information in a new and different manner. As will be 
described in furtho- detaU herdn, subsoibos of the Tdqihone Control System 1 may 
program the Telq)hone Control System 1 by calling it tiirough trunking facilities 5. 
The acceiss control system 1 automatically acqmres tiie ANI, or phone number of the 
25 caDing party. This allows the access control system 1 to program tiie forwarding 
mmbet for the subsoibo- without the subsoiber needing to manually enter it. 
Although not described in tiie preferred embo<fimait, it is anticipated tiiat otiier types 
of &dlities which provide ANI information may also be used for tius purpose. An 
example of anotiier type of fedUty which provides ANI is a CENTREX line with an 
30 SMDI data link, whidi is now available from several types of central offices. The 



wo 91/07838 



PCT/US90/06729 



11 

SNIDI data link is capable of passing both the caBed party number and the calling 
party number (ANI). 

StiU referring to HG. 1, The Telephone Control System 1 is also connected 
to a Packet Radio Transraitter/Recdver 9 via data-link 10. Hie Packet Radio 
5 Transmitter/Receiver 9 may consist of any of the commonly known radio transcdyMS 
such as YAESU FT-470 and ICOM IC-u 4AT, equipped with a packet radio interface 
such as HEATHOT HK-21. As will be described in further detaU herein, the Packet 
Radio Transmitter/Receiver 9 is used by the Telephone Control System 1 to interface 
with the portable Communicator device 11, carried by an Telephone Control System 

10 subscriber. The Communicator 11 may both send and receive DATA messages via 
radio frequenqr. The Communicator 11 may also recdve ultrasonic messages from 
fixed ultrasonic transmittBr 12, shown located in room 13. Ultrsatmic transmitter 12 
continuously transmits the phone number, and, U sppmpnai&, fte extension, of the 
phone 14 located in the same room or a agnal indicating an qjpiopriate call control 

15 mode for a given sdtuation sudi as do not disturb in a ho^tal operating room. It 
diould be noted that, although the preferred embodiment disclosed heron describes 
transmitter 12 as ultrasonic, it is anticipated tiiat an infiared tnuismitter may also be 
used. The ultrasonic transmitter has the advantage that it will pass agnals tiirough 
a layer of dotbes, which would be important for example if tiie subscribe were 

20 carrying the Communicator 11 in a shirt podcet. 

To aide in die discusaon of the illustrative etamples whidi follow, FIG. 1 
also shows a subscriber's home 15, witfi a home phone 16; a subscriber's office 17, 
with an office phone 18; a cellular tdq)hone syston 19i, which interfaces to a 
subscriber's car-phone 20; a factory 21, with a factory phone 22; a pay :tdq>hone 23; 

25 a subscriber 24 wiA pager 25; and a caller's tdq)hone i26. 

TTie illustrative examples which follow are intended only to darify some of 
the concq)ts, features, and objects of the invention, and do not define tiie scope of 
the invention. 

30 Methods of Call-Handling 
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Following are several illustrative examples of the various call-handling modes 
of the Telq)hone Control System 1. 

Direct Forwarding 

S For the sake of this example, assume that a caller at phone 26 wishes to spesOc 

to a subscriber to tfie access control system 1, and iurtb^ assume that the subscriber 
is at home IS, and that he has preprogrammed the system to *direct forward' his calls 
to him at his home phone 16. Hie caller dials the access number for the subscriber, 
and the PSTN delivers the call to the Telq>hone Control System 1 via fedlities 3. 

10 The farilities 3 provide the access control system 1 with the called party information 
(DID) digits. The Telephone Control System then refers to it's intwnal database to 
determine how to handle the call. The access control system determines that calls for 
this subscriber are to be handled via 'direct forwarding' mode, and that the call is to 
be forwarded to the subscrib^'s home. The access control system then dials the 

15 subscriber's home on an outgoing facility 3, and instructs the switch 4 to connect the 
incoming fedlity to the outgoing fadlity to complete the call. The PSTN 2 then 
deliv^ the call to home phone 16, causing it to ring, and the subscriber may pick 
up the phone and connect to the caller. Note that this mode of call-handling is 
referred to as 'direct forwarding' because the call is forwarded without any 

20 announcemmt or prompting finom the Telq)hone Control System 1. 

Announced Forwarding 

Assume again that a caller at phone 26 vdshes to speak to a subscriber to the 
Tdqihone Control System 1 . Also assume that the subscriber is at home 15, and that 

25 this time he has preprogrammed the system to 'Announce-forward' his calls to him 
at his home phone 16. Again, tiie callar dials the access number for the subscriber, 
and the PSTN ddivm the call to tiie Telephone Control System 1 \da fiadlities 3. 
Upon receiving the DID digits for this subscriber, the Tdq>hone Control System 1 
ddennines that calls for this subscriber are to be bandied via 'announced forwarding' 

30 mode, and that the call is to be forwarded to tiie subscriber's home. The access 
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control system then plays a brief greeting to the caller: -Hdlo, you have reached the 
♦♦ACCESSLD^** for Mr. Jones. We're Connecting your call." The Telq)hone 
Control System then dials the phone number for phone 16 on an outgoing feciUty 3, 
and instructs the switch 4 to connect the incoming fedUty to the outgoing facility to 
5 complete the caU. The PSTN 2 then delivers the call to home phone 16, causing it 
to ling, and the subscriber may pick up the phone and connect to the caller. 

Forwarding with Page 

10 Assume again that a caller at phone 26 wishes to speak to a subscriber to the 

Telq)hone Control System 1. Also assume again that the subscriber is at home 15, 
and that fliis time he has preprogrammed the system to 'Forward with page* his calls 
to him at his home phone 16. Again, the caller dials the access number for the 
subscriber, and the PSTN ddiyers the call to the Telq)horie Control System 1 via 

15 fedliliesS. 

Upon receiving the DID digits for this subscriber, the access control system 
1 determines that calls for this subscriber are to be handled via 'forward with page' 
mode, and that flie call is to be forwarded to the subscriber's home. The access 
control system then plays a brief greeting to the caller: "Hdlo, you have reached the 

20 **ACCESSLINE** for Mr. Jones. We are sending a page to inform your party of 
the call. Please stay on the line." Hie Tdq)hone Control System 1 flien dials tfje 
phone number for the pager corresponding to this subscriber, and informs the caller 
"We have sent a page to alert your party and will connect you momentarily." The 
access control system then dials the phone nwaber for phone 16 6n an ou^oing 

25 facility 3, and instructs the switch 4 to connect the incoming fadlity to the outgoing 
fecility to complete the call. The PSTN 2 then delivers the call to home phone 16^ 
causing it to ring, and the subscriber may i»ck up the phone and connect to the caller. 
The subscriber, having been alerted to the incoming call by his pager, was ready to 
recdveit. 
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Message Center 

In some cases the subscribo- may not be able to take calls and may wish that 
his calleis simply leave a message. In these cases, the subsoiber may program the 
access control system 1 to connect calls to the subscriber's presdected 'message 

5 center'. Hie Tdephone Control System 1 may connect calls to either an 'internal 
message center* or an 'external message center'. The 'external message center' is 
amply a phone number that the Tdephone Control System 1 will forward calls to if 
in ttis mode. This may be the phone numbo* for an answKing sovice, a 
receptionist, a vdce mail system, or any other appropriate location as desired by the 

10 subscribe-. If the subscriber dects to use tiie 'internal message crater', then an 
example of a typical call may be as foUows. 

Assume that a caDer at phone 26 wishes to speak to a subscriber to the 
Tdq)hone Control System 1. Also assume that the subscribe does not wish to be 
disturbed and that he has preprogrammed the system to 'intraial message crater' 

15 mode. The caller dials the access number for the subscriber, and the PSTN delivers 
the call to the Tdq)hone Control System 1 via fadHties 3. Upon receiving the DID 
digits for this subscriber, the Tdqphone Control System 1 determines that calls for 
this subscriber are to be handled via 'intOTial message crater' mode. The Tdq)hone 
Control System then plays a brief greeting to the caller: "Hello, you have reached the 

20 **ACCESSLINE** for Mr. Jones. Your party is not readily available at tiie 
momrat, however we will connect you to your party's message crater where you may 

leave a detailed message Please leave your message at the tone. " The Tdephone 

Control System 1 thra records the callers message and saves it for later playback by 
the subscriber, In addition, should the subscriber have so elected, the access control 

25 system 1 may dial the phone number corresponding to the subscriber's pager, to alert 
tiie subscriber to the message. 



Priority-Call Screening 

Assume again that a calla at phone 26 wishes to speak to a subscriber to the 
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Telephone Control System 1. This time assume that the subscriber is at his office 17, 
and that he has preprogrammed the system to send his caUs to him at his office via 
•priority call-screening', with a message asking the caller to ask for extension 123, 
which in this example is the extension number of the phone 18 on his desk. Again, 

5 the caller at phone 26 dials the access number for the subscriber, and the PSTK 2 
ddivers the call to the access control system 1 via facilities 3. Upon receiving the 
DID digits for this subscriber, the Telq>hone Control System 1 determines that calls 
for this subscriber are to be handled via 'priority caU-screening' mode, and that the 
call is to be forwarded to the subscriber's office. The access control system 1 then 

10 plays a brief greeting to the caller: "HeUo. you have reached the **ACGESSLINE** 
for Mr. Jones. Your party is not readUy available at the moment. If this call is 
urgent then please touch 0 now and we will attempt to connect you to your party. 
Otherwise, please hold the line and we will connect you to your party's message 
center where you may leave a detailed message." If the caller does not touch 0, then 

15 the call is delivered to the 'message center' as described above. If the caller does 
touch 0, then the Telq)hone Control System 1 may inform the caUen "Please standby 
whfle we connect your caU. When the call is answered please ask for extension 
number 123." The access control system then dials the prqjrogrammed lead phone 
number for the subscriber's office 17 on an outgoing facility 3, and instructs the 

20 switch 4 to connect the incoming 15adUty to the outgoing facility to complete the call. 
TTie PSTN 2 then d^vea the caU to tiie recq)tionist at office 17, causing it to ring. 
When the receptionist answers, the caller will ask for extension 123, as he was 
instructed by access control system 1, and tije receptionist may connect tiie caU to tiie 
subscriber's desk phone 18. 

25 VIP Code Screening 

Assume again tiiat a caller at phone 26 wishes to speak to a subscriber to tiie 
Telq)hone Control System 1. This time assume tiiat tiie subscriber is in his car, and 
tiiat he has preprogrammed tiie system to send his calls to him at his earphone 20 via 
♦VIP code-screening'. In tiiis mode, only tiiose callers who have been told a special 
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VIP code will be able to reach the subscriber. All oth« callers will be sent to the 
message center. Again, the caller at phone 26 dials the access number for the 
subscriber, and the PSTN 2 delivers the caU to the Telephone Control System 1 via 
£adlities 3. 

Upon lecdving the DID digits for this subscriber, the access control system 

1 detOTnines that caUs fortius subscriber are to be handled via 'Vff 

mode, and that the call is to be forwarded to the subscriber's car phone 20. The 
Tdq)hone Control System 1 then plays a brief greeting to the caUen "Hdlo, you 
have reached the **ACCESSLINE** for Mr. Jones. Your party is not readily 
available at the moment Please enter your VIP code now, or hold the line and we 
will connect you to your parQr's message center where you may leave a detailed 
message," If the caller does not enter the correct VIP code, then the call is 
ddivaed to the 'message center* as described above* If the caller does enter the VIP 
code, thra the Tdephone Control System 1 may inform the caller: "Please standby 
while we connect your call. " The Telq)hone Control System then dials the telephone 
numba for car-phone 20 on an outgoing fedlity 3, and instructs the switch 4 to 
connect the incoming feunKty to the outgoing faciUty to complete the caU^ The PSTN 

2 then delivers the call to the cellular telq>hone system 19, which in turn delivers the 
call to the car-phone 20. 

Voice^creening 

Assume again fliat a callCT at phone 26 wishes to speak to a subsoiber of the 
Telephone Control System 1. Ttus time assume that the subscribe, Mr. Jones, is 
vi^ting his client's factory 21, and ttiathehas prqmgrammed the system to send his 
calls to him at this location via W(nce-screeaihg\ Again, the caller at phone 26 dials 
the access numb^ for the subscribe, and tfie PSTN 2 ddivers the call to the access 
control system 1 via fedlities 3. Upon recdving the DID digits for ttus subscriber, 
the Tdephone Control System 1 detmnines that calls for this subsoiber are to be 
handled via 'voice-screening' mode, and that the call is to be forwarded to his dimV s 
factory 21. The access control system 1 then plays a brief greeting to ttie caller: 
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-Hdlo, you have reached the ♦•ACCESSLINE** for Mr. Jones. Please state your 
name and the puipose of your call at the tone. After the tone, please stay on the line 
whUe we attempt to locate your party and connect your call." The access control 
system 1 then records the caller's name and business, and then responds: "Tliank you, 

5 please standby." The access control system then dials the tdephone number for 
factory 21 on an outgoing facility 3, leaving the incoming caU on hold. The PSTN 
2 then ddivers the outgoing caU to the lead telephone number of fectory 21, which 
is answered by the factory's recq)tionist The Telephone Control System teUs the 
receptionist "We have a call holding for Mr. Jones. Please locate the party. " The 

10 ieoq)tionist pages Mr. Jones via the factory's speaker system, informing him of the 
call. Mr. Jones then answers the call at phone 22, and enters his Personal 
Identification Number (PIN) code. The access control system 1 then plays back the 
callers name and business. The Telephone Control System 1 then asks Mr. Jones: 
•Please touch 1 to connect the caU, 2 to send the caller away, or 3 to send the caller 

15 to your message center." in this example, Mr. Jones wishes to speak to the caller, 
so he touches 1. The Telq>hone Control System 1 instructs the switch 4 to connect 
the incoming fedlity to the outgoing facS&ty to complete the call. 

Branch-Routing 

20 Assume again that a caller at phone 26 wishes to speOs. to a subscriber of the 

Tdephone Control System 1. This time assume that the subscriber is not a person, 
biit a business; the ABC Factory Company 21 , and that the Tdqihohe Control System 
1 has been prq»rogrammed to handle their calls via 'branch-routing' mode. Again, 
the caller at phone 26 dials the access number for the subscriber, and the PSTN 2 

25 ddiversthecalltotheTdephoneControl System 1 viafeciIitiM3. tJpon receiving 
the DID digits for this subscriber, the Tdephone Control System 1 determines that 
calls for this subscriber are to be handled via 'branch-routing* mode. The Telephone 
Control System 1 then refers to it's memory and plays a pre-recorded 
'branch-routing' greeting to the caller "Hdlo, you haive reached the ABC Factory 

30 Company. Please touch 1 to speak to the manufecturing manager, 2 to speak to 
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accounts receivable, 3 to speak to accounts payable, 4 to speak to purchasing, or hold 
the line to speak to the iecq)tionisL Should the caller need help, he will hold the 
line for a momrat, and the Telephone Control System 1 responds: "Please standby." 
Tlie Telqphone Control System then dials the telephone number for the factory's 
S recq)tion phone 22 on an ou^oing fadlity 3, and instructs the switch 4 to connect the 
incoming facility to the outgoing facility to complete the call. 

Meet-Me 

Assume again that a caller at phone 26 wishes to speak to a subscriber to the 
Tdephone Control System 1. This time assume that the subscriber, Mr. Jones, is 

10 away from the office today, and that he has prq)rogrammed the system to handle his 
calls via 'meet-me' mode. Again, the caller at phone 26 dials the access number for 
the subscriber, and the PSTN 2 delivers the call to the Tdq)hone Control System 1 
via ferilities 3. Upon receiving the DID digits for this subscriber, the Telephone 
Control System 1 determines that calls for this subscriber are to be handled via 

15 *meet-me' mode. The Telephone Control System 1 then responds by producing 
audible ringback to the caller, while dialing the phone number for the pager 
corresponding to this subscriber on facilities 5. The Telephone Control System 1 then 
plays a brief message to the caller: "Heflo, you have reached the **ACCESSLINE** 
for Mr. Jones. We are paging your party to a phone, please standby. If you are 

20 unable to wait you may touch 9 to leave a message. Otherwise please hold the line. " 
The Tdephone Control System 1 then places the caller on hold and waits for the 
subsodber to call in. Meanwhile the subscriber 24 has recdved the page via his 
paga 25, and is proceeding to pay phone 23 to answer the call. The subscriber dials 
his own access nuniber and the PSTN 2 ddivers the call to the Tdephone Control 

25 System 1 via facilities 3. The subscriber then mtsrs his own PIN code and is 
informed "You have a caller holding for you on your meet-me service. Please touch 
4 to be connected to the caller." It is also antidpated that if the caller had hung up 
or left a message in the meantime, tiiat the subscriber would be so informed. 
Assuming that the caller is still holding, and that the subscribe touches 4, the access 
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contiolsystem lmstructsthesvwtch4toconnectthem^ 
fadllity to complete the call. 

5 Although various methods of 'remotely programmable call forwarding* have 

been attempted in the prior art, these have proven to have Umited widespread appeal 
due to the compUcated and inflexible methods by which the users were required to 
program the systems. By contrast, the access control system employs a variety of 
different methods to allow the subscriber to easUy and effectively program the 

10 operation of the Tdephone Control System. Following are several illustrative 
examples of the various methods a subscriber may employ to program the Telephone 
Control System 1. 

Command tifode 

15 To use the Command Mode method of programming, the subscriber simply 

dials his own access number from any tdephone, and enters his PIN code. The 
PSTN 2 ddivers the caD to the Telephone Control System 1 via faciUties 3. Hie 
Tdephone Control System 1 then informs the caller of the onrent feature whldi is 
sdected, and then provides the subscriber with a simple menu of options by which 

20 he can choose a new feature. Fbrexainple,inrBq)onsetotheentryofthePiNcode, 
the subscriber may be prompted: "Hdlo Mr. Jones. Yoiff calls ae currenfly being 
VIP code screened to your office. Touch 1 to check messages, 2 to change your 
forwarding number, 3 to sdect a memory, 8 for advanced fieatures, ?: to make a caU, 
or touch 0 for hdp." The subscriber may then make his desired sdectioh. Please 

25 note that although the preferred embodiittent herein discusses *e use of touch tone 
as the signalling method by which the subscriber controls the Commaod Mode of the 
access control system, the inventors antidpate that other sigriaUing methods may also 
be employed, induding, but not limited to, rotary dial pulse detection and voice 
recognition. 

30 Another feature of the Tdephone Control System Command Mode aUows the 
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subscriber to program *mode memories' which contain the most often used call 
handling methods for that subscribe. For example, a subscriber may pixigram 
memory 10 to be announced forwarding to his office, memory 20 to be voice 
screened forwarding to his home, memory 30 to be message centsr mode, and so 
5 forth. 

Weekly Schedule 

Subscribers who have some routine to their weddy activities may soon grow 
weary of constantly calling the Telq)hone Control System and selecting the same call 

10 handling methods at the same time, day after day. For this reason, the weekly 
schedule feature provides a very real benefit to the subscriber. As an example, let 
us assume that a subscriber, Mr. Jones, starts work at 8:00 AM ev^ morning, and 
leaves for home at 5:00 PM in the evoiing. Let us further assume that he takes an 
hour for lunch from 12:00 to 1:00PM each day. The weekly schedule for this 

IS subscriber might be pre-programmed into the Telq>hone Control System's database 
to be: 



20 



DAY 


TIME 


MODE MEMORY FEATURE 


Mon-Fri 


7:30am 


30 


Message Center 


Mon-Fri 


8:00am 


10 


Announced forwarding to office 


Mon-Fri 


12:00noon 


30 


Message center 


Mon-Fri 


liOOpm 


10 


Aimounced forwarding to office 


Mon-Fri 


S:0()pm 


20 


Voice screen forwarding to home 



25 As calls are received by the Telqphone Control System for this subsoiber, the 

Tdq>hone Control System 1 rtfm to this database and determines the correct call 
handling method for the day of week and time of day, and ddivers the call 
accordingly. 

Another feature of the weekly sdiedule allows tfie subscriber to override the 
30 weekly sdiedule should his schedule deviate from the prq>rogrammed sequence. In 
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this way the subscriber can move ftedy about his routine activities, and only he needs 
to program the access control systean should his schedule change from the normal. 

Feature Tim» 

5 To illustrate the use of the Feature Hmer c^jability of the Tdqjhone Control 

System, assume that a subscriber is visiting a cUent's office for a one hour 
appointment, and wishes to have his calls forwarded to him at this location during 
that time. He may use the Command Mode as described above to select announced 
forwarding mode and change the forwarding number to be the telephone number of 
10 . his client's phone. When he leaves he intends to change the call handling mode back 
to his message center. However, if flie subscriber forgets to call the Telephone 
Contnd System as he is leaving the client's office, then the dient may still continue 
to receive calls intended for the subscriber. To overcome this problem, the 
subscriber may have instead used die Feature Timer function when he first called the 
15 access control system when he got to tiie dient's office. In fliis example, die 
subscriber could have called the access control system, and used Command Mode to 
select announced forwarding to his dient's office. However, instead of hanging up 
at Uiatpcnnt, he could have activated the Feature Hmer, programming it to maintain 
the current mode for one hour and then automatically diange the call handling mode 
20 to message center mode. In fliis way, flie subsaiber would not have to remember to 
call the Tdephone Qmtrol System as he leaves tfie dient's office, and tiie client 
l-i?| ;^^ vA would not be boftered with the subscriber's calls after he left. 



Programming a Forwaiding Number Using ANI 

25 One difficulty in prior art implementations of reiiiotdy programmable call 

forwarding devices, is that it takes quite a few di^ts for the user to call the system, 
enter an access code, and then enter the forwarding number. One means by which 
the invention described heran ovCTComes this difficulty is by employing special trunks 
which provide the called party number, also referred to as ANI. To see how this 

30 improves the ease of programming, consider the following example. Assume that the 
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subscribe' is visiting factory 21, and that this is a location tiiat he does not visit 
regularly, and therefore does not have it's telephone number preprogrammed into the 
Telephone Control System 1. Further assume, as was discussed earlier, tiiat the 
access control system 1 is connected to the PSTN with Feature Group D trunks 8 
5 which provide ANI, and which can be reached by dialing an 800 number. To cause 
his calls to get to him at the factory 21, the subscriber in this example would pick up 
telqihone 22 and dial the 800 number which corresponds to the Feature Group D 
trunk. The PSTN 2 would deliver the call to the Telephone Control System 1 and 
the Telq)hone Control System 1 would receive the ANI information digits containing 
10 ^ the telq)hone number of tdephone 22. The subscriber flien need only enter his PIN 
code and the call handling feature memory he wishes to use, which might be memory 
40, announced forwarding. The subscriber could then hang up and the Telq)hone 
Control System 1 would program tiie database to srad all calls for that subscriber to 
telephone 22 via announced forwarding. As should be obvious, the sequence of digits 
15 . entered by the subscriber was shorter than if he had to actually enter the phone 
number. It should also be pointed out that another advantage of this method of 
programming is that the same sequence of digits is used to program the system each 
time. In other words, if the subscriber went to anotiier location and wanted his calls 
to be sent to him via announced forwarding, he could pick up a phone and dial the 
20 exact same sequence of digits as was described above. This makes the programming 
of the Telephone Control System less demanding on the subscriber since he only has 
'^^^4 ;^^V ^ memorize one sequence to accomplish this function. It is also antidpated by tiie 

inventors that a subscribe to this service may employ a 'pocket dialer* 
preprogrammed witti this fuced digit sequence, thereby even further simplifying the 
i ; 25 ease of programming. 

Programming the Telq>hone Control System using Speed Calling and ANI 

A wdl known sendee ofifi^ by many telephone companies is 'Speed 
Calling*. This sendee allows users to prq)rogram often used tdephonenumbos into 
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memories which can be recalled by dialing a one, two, or three digit code. To see 
how subscribers can use this service to improve the ease of programming the 
Telq)hone Control System, consider the following example. Assume that an 
Tdqihone Control System subsaiber, who lives at home 15, has preprogrammed the 
5 access control system with his home phone number 16. Let us further assimie, as 
was discussed earlier, that the Telephone Control System 1 is connected to the PSTN 
2 with Feature Group D trunks 8 which provide ANI, and which can be reached by 
dialing an 800 number, and assume fiirther that an oitire 800-NNX has been 
dedicated to this trunk group, in this example 800-999-XXXX. By this invention, the 

10 » last four digits of the 800 number will be used to signify the mode memory which is 
bdng selected. In this example, also assume that the subscriber has prq)rogrammed 
his tdco speed dialing feature so that the sequence 2# causes the tdqihone number 
1-800-999-0010 to be dialed, and that the sequence 3# causes tfie telephone number 
1-800-999-0011 to be dialed. In diis example, when the subscriber picks up 

IS td^hone 16 and dials 2#, the speed dialing feature will cause the number 
1-800-999-0010 to be dialed. The PSTN 2 will deliver the call to the access control 
system 1 via Feature Group D trunks 8. The access control system 1 will tecdve the 
ANI digits, and ref(^ring to it's database recognize the call as originating at the home 
telephone of one of it's subscribers. It then will invoke the preprogtammed mode 

20 memory 10 for that subscriber, which in this example might be voice-screened 
forwarding to his home phone. As a furdier example, if the subscriber had dialed 3#, 
the Tdephone Control System 1 would have invoked memory 1 1 for that subscriber. 

Communicator 

25 As described earlier, the Communicator is a portable device carried on tiie 

subscriber's person. This example demonstrates some of the ways by which the 
Communicator can simplify the call handling and programming operations for the 
Telq)hone Control System subscriber. Still referring to FIG. 1, assume that the 
subscriber is carrying a communicator 11 on his belt, and that he has just entered 

30 room 13. Also assume that he has selected the 'automatic phone number' mode of 
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opm&on for fhe Communicator 11. When he enters the room, the Communicator 
11 detects a signal from the fixed ultrasonic transmitter 12 located near the ceiling. 
This signal is decoded by the Communicator 11 and is detennined to contain aphone 
numb^, which in this example h2$>pens to coxrespond to the phone instrument 14 
5 located in the same room 13. Upon recdpt of the ultrasonic signal, the 
Communicator 11 transmits a brief packet message via radio frequen^. This 
message ccmtains the subscriber's access number and the phone numb^ just recdved 
form tte ultrasonic transmitter 12. This radio frequency message is detected by 
packet radio transcdver 9 and passed on to the access control system 1 via data link 

10 10. The Telephone Control System 1 then changes the forwarding numb^ for this 
subscriber to be the new number. 

Assume now that a caller at phone 26 wishes to speak to this subscriber. The 
caller dials the access number for the subscriber, and the PSTN delivers the call to 
the access control system 1 via facilities 3. Upon recdving the DID digits for this 

15 subscriber, the Tdephone Control System 1 determines that calls for this subscriber 
are to be handled via 'direct forwarding' mode, and that the call is to be forwarded 
to tfie subscriber at tdq)hone 14. The access control system 1 then sends a page 
message to the packet radio transcdver 9 via data-link 10. The packet radio 
transcdver 9 in turn transmits a radio frequency packet message to Communicator 11, 

20 causing the beeper in the Communicator 11 to alat the subscriber to the incoming 
call. The Communicator 11 may also then send an acknowledgment message back 
via radio frequency to the packet radio transceiver 9. Meanwhile, the Tdq>hone 
Control System 1 has begun to dial the phone number for phone 14 on an ongoing 
fiadlity 3, and instructs the switch 4 to connect the incoming facility to the outgoing 

25 fiadlity to complete the call. The PSTN 2 then ddivm the call to phone 14, causing 
it to ring, and the subsmbo: may pick up the phone and connect to the caller. 
Continuing the illustrative example, assume that the subscriber completes the call and 
leaves the room 13. Communicator 11 detects the loss of agnal from ultrasonic 
transmitter 12, and realizes therefore that ttie subscriber has left the room and is no 

30 longer able to recdve calls at this location. The Communicator 11 then transmits a 
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brief packet message via radio frequency- This message contains the subscriber's 
access number and a special message indicating that no phone number is available and 
that a default mode memory is to be used for call handling. This radio frequency 
message is detected by packet radio transceiver 9 and passed on to the Telqjhone 
5 Control System 1 via data link 10. TTie Telq)hone Control System 1 then dianges 
the method of call handling for this subscriber to the default mode, which may 
Really be message center mode. It should be obvious now that if the subscriber 
were to reenter room 13, or to enter another room with a similar ultrasonic 
transmitter, that a similar sequence of events would occur causing the calls for this 

10 - subscriber to be routed to the appropriate room. In this way, without any specific 
action or effort on the part of the subscriber, his calls will follow him fit)m location 
to location and be handled automatically and prop^y. 

Anotiier feature of the Communicator allows the subscriber to alter a 'manual 
phone number* mode whereby the Communicator will ignore the messages recdved 

IS from tiie ultrasonic transmitters, maintaining the last used mode or forwarding 
number. 

Another feature of the Communicator allows the subscriber to select a new 
mediod of call-handling by touching keys on the Communicator's keypad. This will 
cause the Communicator 1 1 to transmit a 'new mode memory request' packet message 
20 via radio frequency to the packet radio transcdv^, which in turn will send the 
message to Tdq>hone Control System 1 via data-link 10, causing the Telephone 
Control System 1 to change the call handling method for that subscriber. 

PETAU^PP PESCRIPTKQN 

25 FIG. 2 is a block diagram of tiie telephone control system 1. The preferred 

embodiment of the telq>hone control system 1 condsts of a variety of subsystems, or 
iadlities. A Call Processing Facility (CPF) 100 is shown connected to trunks 3. A 
Pager Dialing Facility (PDF) 105 is shown connected to telq>hone lines 5. A 
Subscriber Access Facility (SAF) 110 is shown connected to trunks 8. A Meet-Me 

30 Fadlity (MNfF) 115 is shown connected to lines 120. A Communicator Access 
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Fadlity (CAF) 12S is shown connected to datalink 10. A Client Services Facility 
(CSF) 130 is also shown. Each of tfiese facilities is connected to high speed data 
network 150. 

A block diagram of die Communicator 11 is shown in FIG. 3. The opoation 
of the Communicator 1 1 is controlled by microprocessor 200, which in the prefmed 
embodiment is a single chip microprocessor containing it*s own Read-Only-Memory 
(ROM) and Random-Access-Memory (RAM). A keypad 20S, and display 210 are 
shown connected to microprocessor 10. A transmit data output port 215 is provided 
by the microprocessor 200. This transmit data is passed to packet data encoder 220 
which formats the data into packets before sending the packets to antenna 230 via 
radio frequen(^ transmitter 225. Radio frequency receiver 235 receives data packets 
from antenna 230 and passes them to packet data decoder 240, which removes the 
packet format and passes the raw received data to the receive data input port 245 on 
microprocessor 200. Ou^ut port 250 may be used to apply a tone signal to beeper 
driver 255 which supplies sufficient current to drive beeper 260 to produce an alerting 
sound. A transduce 265, capable of receiving signals in the ultrasonic frequency 
range, passes these signals to a 40 Kilohertz filter and amplifier 270. The resulting 
signal is applied to detector 275 which removes the 40 Kilohertz component from the 
signal and passes the resulting serial data to input port 280 of microprocessor 200. 
Also shown is a crystal osdllator 285 which controls the timing of all operations of 
the microprocessor 200. Power for the Communicator 1 1 is supplied by battery 290. 
Improvements that currently exist in tiie ART may be made to the ultrasonic 
transmitter and detector to enhance its ability to communicate the ultrasonic data in 
the ixresence of multi-path echoes. These improvements include, but are not limited 
to: frequency shift keying; the transmissioii of synchronized data and the use of a 
clock recovery logic to extract the clock timing over a long integration period 
resulting in a clock move redstant to echoes; the use of error detecting and correcting 
codes; and the use of sampling and voting techniques to determine the correct bit 
value after multiple samples during a bit penod, the bit pedod being detmnined by 
tiie clock recovery Iqgic above. In addition, multiple transmitters may be used as a 
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method of obtaining increased coverage and area transmission divOT 

A block diagram of the Ultrasonic Transmitter 12 is iUastrated in HG. 4. 
Oscillator 3C)0 provides a 40 KDohertz signal to one input of AND gate 305. ITie 
output of crystal osdllator 3 10 is applied to divider 3 1 1 which produces a 75 Hertz 

5 signal to the dock input of 6-bit counter 315. TTie 6 outputs of counter 315 are 
zppUed to the address inputs of Read-Only-Memory 320. Memory 320 is 
pre-programmed with data representing the phone number of the nearest tdq)hone. 
nus data may contain the area code plus seven digits and the extension number if 
appropriate. With each digit r^resented by 4 bits, 14 digits and 8 bits of checksum 

10 . maybetransmitted. OnlytheleastsignificantbitsinROM320needbeprogrammed, 

as the LSB ouQiut 325 is used to apply this data to a second input of AND gate 305. 
As can be seen, the serial data at 325 win continuously output the phone number at 
a rate of 75 bits per second. AND gate 305 combines the serial data 325 and the 40 
Kflohertz signal from osdllator 300 produdng a resultant signal whidi is ^Ued to 

15 transducer driver 330. THe ou^ut of driver 330 is then applied to transducer 335. 
As should be obvious, the transducer will be generating a 40 Kilohertz signal while 
the serial data output 325 is high, and will be generating no sigmd while the serial 
data output 325 is low. The data is therefore modulated on the 40 Kilohertz carrier 
at a xale of 75 baud. Tlie 64 bits from the ROM 320 are thus transmitted in a period 

20 of 0.853 seconds. This is adequate for the transmission of a phone number and 
extension. Although this baud rate is rdativdy low, it has the advantage of redudng 
the effect of multipath (reflections of the ultrasonic signal arriving at the recover at 
different times and phases), and thus improves the reliabUity of transmission as 

compared with higher baud rates. 
25 AblockdiagramoftheCaBProcessingFadHty(CPF)100isshowninHG. 

5. 

Referring to HG. 5, CPF trunk interfece 400 interfaces the CPF 100 with 
trunk3. As was discussed earlier, the prefierrBd embodiment of the tdephone control 
system 1 employs a CENTREX DID trunk. In this embodiment trunk 3 is provided 
30 via a 4.wire E&M tnmk pnwisioned with TYPE I signalling, whidi is wdl known 
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in flie art. Hiis type of trunk provides a 2-wiie balanced transmit audio 
connection,shown tominated by line termination 405. This type of trunk also 
provides a 2-wiie balanced recdve audio connection, sbown terminated by line 
tKmination 410. The E-Lead of trunk 3 is shown connected to the current limiting 
5 and over voltage protection at vefaence 415. In a similar feshion, the M-Lead of 
trunk 3 is shown connected to die cunoit linddng and ovct voltage protection at 
refinenoe 420. 2-to^ wire oonvotor 425 takes the separate balanced transmit and 
receive signals fiom line tominators 405 and 410 and combines them into one 
singje^ded agnal at reference 430, which is applied to call processor 435. The 

10 &-Lead signal from limiter/protector 415 is passed to current detector 440. As is 
shown, current detector 440 provides a path for the E-Lead signal through to the 
n(?gative battery reference of -48 volts at 445. Current Detector 440 also provides 
an "E-Lead Detect" logic signal indicating the presence of current via the B-lead. 
This signal is applied to E&M lead control circuit 450. The M-Lead signal for 

15 limiter/protector 420 is passed to M-Lead relay 455. This relay is controUed by a 
"M-Lead Control" agnal from control circuit 450. By activating or deactivating relay 
455, control ciicuit 450 is able to take the M-Lead on-hook or off-hook, as the 
M-Lead will be connected either to -48 volts or to ground. The control circuit 450 
ou^uts an "Incoming Call" signal 470 to buffer 460, and outputs a "Loop Status" 

20 signal 475 to can processor 435. The control circuit 450 has as additional inputs a 
•DID Received" signal 480 firom latch 465, and an "On/Off-Hook Control" signal 
485 from caD processor 435. The output of buffer 460, and the input of latch 465 
is q>plied to CPF internal data bus 490. 

StiU referring to HG. 5, the CPF intertial data bus 490 connects CPF trunk 
25 interface 400, call processor 435, precision busy/iing detector 437, Central 
Processing Unit (CPU) 495, Random Access Memory (RAM) 500, Disk memory 
505, and data network interface 510. CaU processor 435 performs the functions of 
voice record and playback, dual-lone-multi-fiequency (DTMF) detection and 
generatfon, and caU control. The functions of call processor 435 are weU known in 
30 the art and many products, such as the Model D41B manufiictured by Dialogic 
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Corporation, exist commercially which can accomplish these functions. A vpice 
recognition module 436 is shown connected to call processor 435. Voice recognition 
module 436 aUows call processor 435 to detect, on a speaker-independent basis, a 
simple set of spoken commands from callers. The simple set consists of 16 words 
including the digits '0' through '9\ This cajability, in combination with the DTMF 
detection capability of the call processor 435, allows caller to either speak their 
commands, or enter thwn from a DTMF phone. A commercially available product 
which performs this voice recognition function is the Model VR/10 manufactured by 
Dialogic Corporation. 

A precision busy/ring detector 437 is shown connected to the audio signal 430 
from CPF trunk interface 400. This detector may be used to perform a Tzpid 
detection of predse busy and predse ringing ^gnals, even in the presence of voice. 
Unlike the busy and ring detection iimctions of Call Processor 435 which require a 
cadoice match as wdl as a frequency match, precision busy/ring detector 437 does 
not require a cadence match and is therefore csqpable of rapidly detecting precise busy 
and ringing rignals even if a party is oonferenced in and speaking on ihe line. This 
capability is useful in providing the *bu^/n6*answer option' as will be described 
later. The functions of precise busy/ring detector 437 are well known in tiie art, and 
may be typically implemented as follows. The incoming audio agnal is applied to 
the inputs of several identical circuits, each with center frequencies set to detect a 
dififmnt component of the expected busy or ringing signal. Each of ftese drcuits 
contains a low Q bandpass filt^. This filter prevents out-6f-band signals such as 
voice from int^ering with the detection function. The output of the bandpass filter 
is fed to a zero crossing detector. The output of the zero crossing detector is thien fed 
to a high Q bandpass filter again set at the fifequency tb be detected. The output of 
the bandpass filt^ is then sent to a level detector which provides a positive indication 
if the incoming signal is above a preset amplitude. The output of the busy/ring 
detector 437 may be read by CPU 495 via the CPF internal data bus 490. CPU 495 
controls all functions of CPF 100. The software program which the CPU 100 uses 
is loaded into RAM 500, from disk memory 505. The disk 505 also is used to store 
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a variety of other data including the subscriber database for the tdephone control 
system 1. A data network interface 510 is used to connect die CPF 100 to the other 
subsystems of the telq>hone control system L DatanetworkinterfaceSlOpassesdata 
messages between the CPU 495 and these other subsystems. The functions of data 
5 network inteifece 510 are well known in the art, and many products, such as die 
&fodelCOM4ifromDigiboaid Corporation, exist commercially which can accomplish 
diese functions* Although only one trunk inter£EU» 400, one trunk 3, and one call 
processor 435 are shown in FIG. 5, it should be readily evident to one sidlled in the 
art that additional trunk int^£aces and call processors may be added to support 

10 additional trunks. 

A flowchart of die opaation of E&M control circuit 450 is shown in HQ. 6. 
At reference 600, the control circuit 450 idles waiting for an indication from current 
detector 440 tfiat die E-Lead has gone off-hook. When tiie E-Lead does go off-hook, 
as shown at reference 605, an "Incoming Call" signal is sent to CPU 495 via buffer 

15 460. The control circuit 450 flien idles at 610, waiting for an of f-hook signal from 
call prcK^ssor 435, signifying tiiat die CPU 495 is ready to accept tiie call. When die 
off-hook signal is received, tiie "Loop Status" 475 is set active as shown at reference 
615. The M-Lead is tiien winked by taldng M-Lead rday 455 momentarily off-hook, 
as shown at reference 620. The control circuit 450 tiien idles again at 625, waiting 

20 for tiie recdpt of tiie "DID Received" signal 480 from CPU 495 via latch 465. Call 
processor 435 detects tfie incoming DID digits on it's audio line 430 and decodes tfie 
digits passing flie digit sequwice on to CPU 495. This DID digit sequence repiesmts 
die 'called number* or ACCESS NUMBHl of a subscriber to tfie telq)hone control 
system 1. When tiie CPU 495 receives die DID digits from call procwsor 435, die 

25 CPU 495 sets tfie "DID Received" signal 480 active, and tfie control drcuit 450 takes 
the M-Lead off-hook as shown at reference 630. At tfiis point a call has been 
established, and the control drcuit 450 must now wait until dtfier CPU 495 
terminates the call, as signified by on/off-hook control signal 485 going on-hook, or 
by tfie calling party terminating tfie call as signified by die ErLead detect from cunent 

30 detector 440 gdngon-hook. These functions are accomplished by control drcuit 450 
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as illustialed at lefcrcnces 635 through 670. At 635 a check is made to detennine if 
on/off-hook control signal 485 is on-hook. if it is stiU off-hook then a check is made 
at 640 to detennine if the E-lead detect signal is on-hook. If it is on-hook, then the 
calling party has hung up, and the control drcuit 450 sets the "Loop Status" 475 
inactiveat 645, signalling the call processor 435 that the call is terminated. THecaU 
pnjccssor 435 may in turn signal CPU 495 that the call is terminated. Controldrouit 
450 then waits as shown at reference 650 for the -DID Reonved" signal 480 to 
become inactive, signifying that the CPU 495 is completed with the call and is ready 
to accq>t a new call. When the "DID Received- signal 480 goes inactive, control 
passes to step 675 where the M-Lead is placed on hook. Control then returns to step 
600 where the control circuit 450 restarts it's sequence at reference 600. Returning 
again to reference 635, if the On/off-hook control signal 485 were found to be 
on-hook, then a 1.5 second timer is started as shown at reference 655. IWs timer is 
used to distinguish between a 'hookflashv signal, which is typically less than 1.5 
seconds, and an on hook command which should be at least 1.5 seconds. At 660, the 
control circuit 450 causes the M-Lead relay 455 to place the MrLead on-hook. At 
665 a check is made to determine if the 1.5 second timer has expired. If it has 
expired, then the signal was a true on-hook command, and control passes to reference 
645 for the termination of the call. If at 665 it is determined that the 1.5 second 
timer has not expired, then a check is made at 670 to determine if the on/off-hook 
control 485 is stiU on-hook. If it is still on-hbok then the timer is tested again at 665. 
If the on/off-hook control 485 is off-hook again, then the command was a flash, and 
control returns to reference 630, where the M-Lead is taken off-hook once more. 

A diagram oif the Subscriber Master Record, reference 700, is illustrated in 
HG 7. The subscriber master record contains infbrmaidon regarding a given 
subscriber's chosen method of can handling. This information is used by the 
Tdephone Control System 1 to determine how to process thecall. One unique 
subscriber master record exists for each subscriber to the Tdqihonfc Controi System 
L AH subscriber master records are stored in disk 505 and, tqwniniti^diza^ 
Tdephone Control System 1, are copied to a common database in RAM memory 500 
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by CPU 495. This fedlitates fast retrieval of this infonnation, which is necessary for 
the real-time processing of calls to the access control system 1. 

Still referring to HG. 7, the subscriber master record 700 contains as its first 
dement an access (DID) number, shown at reference 701. As described eariier, this 

5 access number 701 is flie unique phone number whidi is used to reach a given 
subscriber via the PubUc Switched Telq)hone Network 2. A PIN code, which is used 
by the subscriber to identify himsdf to the Tdqihone Control System 1, is shown at 
702. At 703, a call handling mode is shown. The call handling mode drfines tiie 
basic mefliod of call handling which has been chosen by flie subscriber. Possible call 

10 handling modes include direct forwarding, announced forwarding, message crater, 
vdce screen forwarding, urgent screen forwarding, VBP code scre«i fiarwarding, and 

branch-routing. At 704, a standard greeting type is shown. The standard greeting 
^pe, 704, defines the courtesy greeting announcement which the subscriber has 
sdected for the Tdephone Control System 1 to use when first answraing a call. At 

15 705, an options fidd is shown. This options fidd is used to contain sevaal 
miscellaneous option flags which may be used to modify tiie operation of die basic 
can handling mode. Options 705 include 'page option' which causes a page to be 
sent when a call is forwarded, an 'emergency/urgent' option which modifies tiie 
operation of tiie priority or urgait screen forwarding mode, a 'busy/no-answer' option 

20 which causes csdls to be sent to die message centar if a busy or no-answer condition 
is detected, and a voice screoi hold off option which modifies tiie operation of tiie 
voice screen forwarding mode. A transfer message type is shown at reference 706. 
The transfer message type, 706, defines the courtesy announconent which the 
subsoiber has sdected for tiie apoess control system 1 to use as a call is being 

25 transferred. A transfer number is shown at 707. Has is tfie number which tiie access 
control ^st«n 1 will use when forwarding, or transfi^g calls for tiiis subsaiber. 
At 708 an extenaon numbs- is diown which may be used by flie Tdqihone Control 
System 1 to aimounce to a caller tiie oitenaon numbtf of the phone at whidi tfie 
subsoiba is located. The subscriber's message cento- numbw is shown stored at 

30 709. The subscribw's pager number is shown stored at 710. The subscriber's office 
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number is shown stored at 711. The subscriber's home number is shown stor«i at 
712 m subscriber's mobUe phone number is shown stored at 713. At714aVIP 
screencodeisshown. Ute VIP screen code is a code which may be used by a caUer 
to cause his call to be forwarded to the subscriber, when the subscriber has selected 
VIP code screened forwaixling mode. n« number of the current feature memory 
which isbeingusedisshownstoiedat715. At 716 a pager message display number 
is shown. This is the number which the subscriber wishes to aH)ear in the display 

of his pager when the access control system 1 has taken a message from a caller. 
At 717 a pager forwarding display number is shown. TTus is the number which the 
subscriber wishes to sq5>ear in the display of his pager when the Telephone Control 
System 1 is in the process of forwarding a caU to the subscriber. At 718 a 

communicator dynamic mode display number is shown. This is the number which 
the subscriber wishes to appear in the display of his communicator 11 when the 
Telephone Control System 1 has a call holding, and requires that the subscriber select 
amethodofcallhandlingtodisposeofthecall. The time and date that the last caUer 
abandoned a meet-me call by hanging up without leaving a message is shown stored 
at 719. nie time and date that the last caller abandoned a meet-me caU by leaving a 
message is shown stored at 720. A count of the number of calls which have been 
transferred to an external message center by the Telq,hone Control System 1 is 
20 shown stored at 721. Shown generaUy at 722 are the branch routing numbers 0 
through 9. niese fidds contain the phone numbers to which a call should be 
tiansfened if a caller touches one of the digits 0 to 9 when the access control system 
1 is processing a call using branch-routing mode. The branch-routing default transfer 
. number is shown stored at 723. This is the number to which the call is transferred 
25 shouldacallernotenteroneofthedigits0to9. Shown stored at 724 is the feature 
timerduration. This value determines when defeature timer expires; Shownstored 
at 725 is the feature timer termination mode. This field contains the mode memory 
which the subscriber wishes to use upon ©epilation of the feature timer. Thefields 
necessary to implement the weekly schedule function are shown generally at reference 
30 726. In the preferred embodiment the weekly schedule may contain up to 32 events 
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(stq)s). For each stq), the subscriber master iea>rd^^ 

a mode memory numb^ to be used at that time and date. The current step number 
(1 to 32) is shown stored at 727. A flag which indicates to Telq)hone Control 
System 1 that the weddy schedule is on, is diown stored at 728. A flag wUxAi 

5 informs the Tclq)hone Control System 1 as to whether (he subscriber is allowed to 
make multiple outside calls is shown stored at 729. A flag indicating that the 
subscriber has sdected to use his communicator 1 1 in the 'dynamic mode assignmoif 
mode is shown stored at 730, A count of flie number of calls made to this ACCESS 
NUMBER is shown stored at 731 . 

10 A diagram of a Mode Memory, reference 800, is illustrated in FIG 8. As 

described previously, the mode memories are used by subscribers of the Tdq)hone 
Control System 1 to store thdr commonly used call handling modes and options. As 
with the subscriber master records 700, the mode memories 800 are stored in disk 
505 and, upon initiallTation of the Telephone Control System 1, are copied to a 

15 common database in RAM memory 500 by CPU 495. Each mode memory is unique 
to an individual subscriber, and is identified by storing the subscriber's ACCESS 
NUMBER as part of the mode memory, as shown at reference 801. In the preferred 
embodiment, the subscriber may have up to 90 mode memories. Each mode memory 
is identified by a unique mode memory number, 10 through 99, This mode memory 

20 number is shown stored as part of the mode memory 800 at reference 802. Shown 
genmlly at reference 803, are the various fields which the subscriber has sdected to 
store in the mode memory 800. As can be seen, these are a subset of the fields 
which are stored in the subscriber master record 700. To invoke a mode memory, 
the Tdq)hone Control System 1 need only copy the fields from the mode memory 

25 800 to the oonesponding Adds in the subscriber master record 700. The access 
control system 1 also copies the mode memory number 802 to the current feature 
memory Add 715 of the subscriber master record 700. 

A flowchart of the Main Task for the Call Proces^g Fadlity (CPF) 100 is 
shown in FIG. 9. This flowchart represents the instrucdons, or stqps, followed by 

30 CPU 495, as it controls functions of CPF 100. The starting point for tfie CPF - 
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MAIN TASK is shown at leference 900. At stq, 901 the CPU 495 performs 
initialization pnx^sses. TT«se processes arc wdl Imown in the art and include sud^ 
activities as using a boot PROM to load the operational program from disk, checkmg 
for memory errors, performing hardware diagnostics, etc. THe subscriber master 
5 records 700 are read ftom disk 505 and coped to a database in memory 500, as 
shown at step 902. In a similar mam»er, the mode memories 800 are read from disk 
and copied to a database in memory, as shown at stq) 903. At stq» 904. the 
multitasking processes are estabHshed. The multitasking allows the software to 
perform more than one process simultaneously. Multitasking techniques are wdl 
10 known in the art. As an example. UNIX is a widdy used multitasldng operating 
' system. Other well known techniques allow a pseudo-multitasking fonction to be 
accomplished on a non-UNK based operating system by constructing a 'roumi-ibbin' 
scheduler, by which a main process allocates 'time sUces' to each of a number of 
sub-processes. At step 905 a process for the Network Message Task is initialized. 
15 and at step 906 control is passed to the CPF. Network Message T^k. At step «^ 
a process for the CaU Handler Task for the first trunk 3 is initialized, and at step 908 
control is passed to the CPF- CaU Handler Task. In a simUar fashion, at step 909 
aprocess for the CaU Handler Task for the last trunk 3 is initiaUzed. and at step 910 
control is passed to the CPF - CaU Handler Task. At step 911 a process for the CaU 
20 Termimdon T^k is initiaUzed. and at step 912 control is passed to the CPF - CaU 
Tvmination Task. 

A flowchart of the CPF - Network Message Task is Ulustrated in HG. 10. 
The function of this task is to receive and process inessages received by Data 
Network Interface 510 from other fecmties of fte access c^^^ 

25 -Network Message -nisk is entered at stq) 1000. At step 1001 a determination is 
nuide as to whether a -request master record- message has been recdv Ifthis 
message has been received, then at step 1002 the subscriber master record 700 which 
conesponds flie DID number, ANI number, or PIN code provided in the message is 
searched for in the database of memory 500. Upon finding this subscriber master 

30 record, at stq) 1003 a message containing a copy of this subscriber master record is 
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sent bade to the requesting fecUity via data network interface 510. Control then 
returns to step 1000. Should it be det«mined at step 1001, that no "request master 
record" message has been received, then at stq> 1004 a check is made to determine 
ifan "update master record" message has been received. If such a message has been 
recdved, then at step 1005 a master record for a subscriber is recovered ftom the 
message and copied to the subscriber's master record 700, at which point control 
returns to Step 1000. If an "update master record" message is not detected at st^ 
1004, then at step 1006 a diedc is made to determine if a "dear dynamic mode 
asagnment flag" message has been recdved. If such a message has been received, 
and the message identifies a specific subsoiber DID number, flien the dynamic mode 
assignment flag 730 in the subscriber master record 700 far this subscriber is deared 
at step 1007, and control returns to step 1000. If a "clear dynamic mode assignment 
flag" message is not detected at step 1006, thai at step 1008 a diedc is made to 
determine if a "set dynamic mode asagnment flag" message has beoi recdved. If 
such a message has been received, and the message identifies a spedfic subscriba 
DID number, then the dynamic mode assignment flag 730 in the subscriber mastw 
record 700 for this subscriber is set at step 1009, and control passes to step 1000. 
If a "set dynamic mode asagnment flag" message is not detected at step 1008, then 
at step 1010 a check is made to determine if "change to new mode memory" message 
has been recdved. If such a message has not been received, then control passes to 
step 1014. If such a message has been recdved, and the message identifies a spedfic 
subscribe DID number, then at step 1011 a check is made to determine if the 
message was sent by the Communicator Access Fadlity (CAF) 125. If the message 
was not from Ae CAF 125, then control passes to stq> 1013. If the message was 
ftom the CAF 125, then at step 1012 an indication is sent to the CPF - Dynamic 
Mode Assignment routine (shown in HG. 13), that this message was recdved, and 
control passes to stq> 1013. At stqp 1013, the mode memory numb«- and the 
subsciiba's DID numba are removed ftom the message, and the corresponding mode 
memory 800 is cqried to the corresponding subscriber's subscriber master record 
700. Control then returns to step 1000. If at stq> 1010 it is determined that a 
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•change to new mode memory message' is not received, then control passes to st^ 
1014 where a determination is made as to whether a 'mode memory inqmry 
message is recdved. and if this is the case then control passes to stq,W^^ 

mode memory 800 identified in the message for the subscriber identified m the 
n^asage is retrieved ftom the database of memory 500 and a message is constp^ 

and sent back to the requesting liunUty via data network inters Contrdthen 
returns to step 1001, If at step 1014 it is determined that a 'mode memory inquiry 
^e is not received, then control passes to step 1016, where a determination is 
™ute as to whether a 'mode memory update' message is received, and if this is the 
case then control passes to step 1017 where the new mode memory contents are 
retri^ ftom the message, and the mode memory is copied to the appropriate mode 
memory 800 in fte database of memory 500. Control thenietums to stq> 1001. If 
at step 1016, it is determined that a 'mode memory update' message is not received, 
then control passes to step 1018 where a determination is made as to whether a 
•create new subscriber' message is received, and if this is the case then control passes 
to step 1019 where the DID number is retrieved from the message, a subscnber 
master record 700 is created for this DID number 701 . and a set of mode memones 
800 are created for this DID number 701. Controlthen returns to step 1001. Ifat 
stq, 1018 it is determined that a 'create master record' messageis not received, then 

20 control returns to stq> 1001. 

AflowdiartoftheCPF-CallTerminationTaskisiUustratedinHG.il. The 

purpose of this task is to monitor the loop status signal 475 for each trurfc interface 
400. and to terminate any caU in progress should the loop status become inactive. 
In titis way the system detects if the calling party has hung up. llie CPF - Call 
Termination 1^ is entered at step 1100. At step 1101 a trunk pointer is set to a 
value of 1 . At step 1 102 the loop status «gnal 475 for the trunk pointed to by the 
trunk pointer is read via call processor 435. At step 1103. a det«mimition is made 
as to whether the loop status signal 475 is active. If the signal is active. «en control 
passes to step 1106. If the signal is not artive, then thecalter must have hung up. 
and at step 1104 the trunk is placed on hook by call processor 435 via on/off hook 
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control signal 485. Then at st^ HQS a detennination is made as to whether this 
trunk was processing the "CPF-Meet Me Caller- function, and if this is the case then 
control passes to stq) 1 109 where the current time and date is stored in the "last 
meet-me abandon- fidd719of the subscriber master record 700. Control then passes 

5 tost^llOS. Control also passes to stq) 1105 if at step 1108 it is determined that 
the trunk was not processing the -CPF-Meet Me Caller" function. At step 1105 the 
CPU 495 signals the multitasking process 907 controlling the call handler task for this 
trunk to return to it's entry point 908, thereby terminating any activity on that trunk. 
Control then passes to step 1106, where a check is made to determine if the trunk 

10 pOTiter is pointing to the last trunk. If the trunk pointer is pointing to the last trunk, 
' then control returns to step 1101. If the trunk pointer is not pointing to the last 
trunk, then at step 1107 the trunk pointer is incremented and control returns to step 
1102. 

A flowchart of the CPF - Call Handler Task is illustrated in FIG. 12. The 
15 functipn of this task is to respond to an incoming call on a trunk 3, receive the DID 
digits identifying the subscnWs ACCESS NUMBER being dialed, determine the 
method of call handling as specified in the database of memory 500 by subscriber 
master record 700 which corresponds to that ACCESS NUMBER, and then cause the 
call to be processed accordingly. The CPF - Call Handler Task is entered at step 
20 1200, a connection pwntlabeUed "CPF IDLE" is passed at reference 1201, and at 
stq» 1202 the DID received signal 480 is cleared, allowing trunk interface 400 to 
receive a new caU. Control then remains at step 1203 until an incoming call signal 
470 is received ftom the trunk interfece 400, at which point control passes to step 
1204 causing the call processor to issue an off hook aghal via ifs on/off hook control 
25 line 485. Tlien at step 1205, incoming DID digits are decoded and accepted by the 
DTMF detector of call processor 435. Then at step 1206,after the DID digits have 
been received, the DID received signal 480 is set, causing B & M control dicmt 450 
to force the M-Lead active, thereby seizing the trunk. Control then passes through 
a connection point labdled "CPF VIRTUAL TRANSFER" at reference 1207. At 
30 stq) 1208 the subscriber master record 700 which conesponds to the received DID 
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number is retrieved torn the database of memory 500. At step 1209 the caU count 
731 is incremented in the subscriber master recbid 700. At stq, 1210 a check is 
made to determine if the feature timer is active. This is accomplished by checking 
the feature timer duration 724. The feature timer is active if the feature timer 
duration 724 is nonzero. If the feature timer is not active, then control passes to Step 
1213. If the feature is active, then another check is made at stq) 1211 to determine 
if the feature timer has expired since the last call. TWs is determined by comparing 
the feature timer duration 724 with the current time and date maintained by CPU 495. 
Tht feature timer has expired if the feature timer duration 724 does not extend 
beyond the current time and date. If the feature timer has not expired, then control 
passes to step 1213. If the feature timer has expired, then at stq) 1212 the mode 
memory 800 specified by the feature timer termination mode 725 is copied to the 
subscriber master record 800. and the feature timer duration 724 is cleared to zero. 
Control then passes to step 1213. A determination is made at step 1213 as to whether 
15 the weekly schedule is active by checking the status of the weddy schedule active flag 
728. If the weekly schedule is not active, then control passes to stq) 1217. If the 
weekly schedule is active, then a determination is made a step 12 14 as to whether the 
current stq> of the weekly schedule is correct. This is accomplished by finding the 
current step of weekly schedule 726 as pointed to by the weekly schedule current step 
20 727, and comparing the time and date of the next step with the current time and date. 
If the current time and date feU between the current step and the next step, then the 
current step is correct. If, by this process, it is determined that the current step is 
correct, then control passes to stq) 1217. Otherwise, at stq, 1215. the weekly 
schedule current stq) 727 is inaemented to point to the next ^ 
25 the mode memory number corresponding to the new stq) of the weddy schedule 726 
is found, the corresponding mode memory 800 is copied to the subscriber master 
record 700. and then control passes to stq) 1217. At stqi 1217 the status of the 
dynamic mode assignment flag 730 is diedced, and if it is found to be active, control 
is passed at step 1218 to the C3»F - Dynamic Mode Assignment. Otherwise, control 
passes through a comiector labdled " CPF MODE" at refoence 1219, and then 



30 
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passes to step 1220. At step 1220 a determination is made as to whether the current 
caU handling mode 703 is set for 'direct forwarding*, and if so control is passed via 
step 1221 to tfieCPF- Direct Forwarding. Ofliwwise a determination is made at st^ 
1222 as to whether the current call handling mode 703 is set for 'announced 
5 ftirwarding' and if not control passes to slQ) 1230. If the call handling mode 703 is 
set for 'announced forwardfaig', then at stq) 1223 a further check is made to 
detennine if the transfer number 707 is set for meet-me, and if not control passes to 
stqi 1230. If tte transfer number 707 is set for meet-me, dien at step 1224 one 
audible ring is played to the caller by call processor 435. Then at step 1225, tiie 
10 'pager display digits* aie set to be equal to flie DID number, prior to the "said page" 
* subroutine being called at step 1226. Upon receiving a page with his own DID 
number in the display, tte subscriber may recognize this as a meet-me call. Then a 
4 second dday is initiated at stq> 1227, another ring is ^oated at step 1228, and 
anotha- 4 second delay is initiated at step 1229, before passing control to stq) 1230. 
15 As can be seen, tije effect of stqw 1224 to 1229 is to simulate the typical ringing 
cadence expected by a caller, and in addition allow some time for tiie page sent at 
step 1225 to readi tfie subscriber's pagw. Because flie caller must wat for flie 
subscriber to get to a phone when tiie subscriber is using meet-me, flie sequence of 
stqps 1224 to 1229 has flie effect of redudng flie delay peredved by tiie caUer. At 
20 step 1230, an audible ring is genaated towards flie caller by call processor 435. 
Then at step 1231 a determination is made as to wheflier flie caller has entaed flie 
PIN code 702. If the PIN code has been entered, flien flie callCT must be flie 
subscriber, and flierefore control passes to flie CPF - Command Mode via step 1233. 
If flie PIN code has not been entered, flien flie control passes to step 1270 where a 
25 determination is made as to wheflier flie 'message cento- access code' has beoi 
entered by tiie caller. In flie preferred embodiment flie 'message center access code' 
conasts of flie di^ts "♦9" and is flie same for all subscribCTS. This code may be used 
by callas who amply wish to leave a message and do not need to speak witti flie 
subsciiba. If flie 'message coito- access code' has been entered by flie caller, flien 
30 contiol passes to flie "CPF - Callo- Message Center" function as ^own at step. 1271. 
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If the 'message center access code' has not been entered, then control passes to 
connector label "CPF GREETING" as shown at reference 1232. 

Still lefening to HG. 12, control passes through the connector labeUed "C3»F 
GREETING'' at lefeience 1233 to step 1234, where a determination is n^^ 

5 whether the call handling mode 703 is set for 'branch-routing', and if so control 
passesthmighacomiectorlabdled''CPFPIN'atiefciBncel235. Otherwise, at 8tq> 
1236 the standard greeting type 704 Is retrieved fiora the subscriber master record 
700. If the standard greeting type is 'stock' as determined at step 1237, then control 
passes to step 1238 where a stock generic greeting is played to the caUer "HeUo, you 

10 have reached your party's telephone control system." Control then passes through 
a connector labeUed "CPF PIN" at reference 1239. If the standard greeting type is 
not determined to be 'stock' at step 1237, then a further chedc is made at 5tq> 1240 
to determine if the standard greeting type is 'drop-in', and if not the control is passed 
to step 1245. If the standard greeting type is 'drop-in' then at stq> 1241 the 

15 subscriber's prerecorded drop-in name is retrieved from disk 505. ■hum at step 1242 
the call processor 435 plays the greetmg: "HeUo, you have reach the telephone 
control system for....', and then at step 1243 completes the greeting by playing back 
the pre-recorded name of the subscriber retrieved form disk in step 1241. Control 
then passes through a connector labelled "CPF PIN" at 1244. As was described 

20 earUer, if the standard greeting type was found not to be 'drop-in' at step 1240 then 
control passed to step 1245. At step 1245, a check is made to determine if the 
standard greeting type is 'personalized', and if not control passes to step 1238, 
described eariier. Otherwise, control passes to step 1246 where the subscriber's 
pre-recorded personalized greeting is retrieved from disk505, and is then played back 

25 to the caller at step 1247 by call processor 435. Conttol then passes through 
connector labelled "CPF PIN" at reference 1248 and a check is made at step 1249 to 
determine if the caller has entered a PIN code. If the PIN code has b«jn entered, then 
the caller must be the subscriber, and therefore control passes to the Ca»F - Command 
Mode via step 1250. If the PIN code has not been entered, then fte control passes 

30 to stq) 1272 where a determination is made as to whether the 'message center access 
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code* has been entered by the caller. As was described earli^, in the piefened 
embodiment the 'message center access code' conasts of the digits "*9" and is the 
same for all subscribers. This code may be used by callers who simply wish to leave 
a message and do not need to speak with the subscriber. If tfie 'message center 

5 access code' has been entered by the caller, then control passes to ihe "CPF - Calls 
Message Center" function as shown at step 1273. If the 'message center access code' 
has not been entmd, then control passes to step 1251, where the call handling mode 
703 is retrieved fi^om the subscribe master record 700. Then at step 1252 a check 
is made to determine if the call handling mode 703 is set for 'announced forwarding', 

10 and if so a fiirths check is made at step 1253 to determine if the transfer number 707 
' is set for meet-me. If the transfer number is not set for meet-me then control passes 
to CPF - Announced Forwarding via stq> 1254. If the transfer numbs is set for 
meet-me, thai control passes to CPF - Meet-Me Caller via step 1255. If at step 
1252 it was determined that the call handling mode was not set for 'announced 

15 forwarding', then control passes to step 1256. At step 1256 a check is made to 
determine if the call handling mode 703 is set for 'urgent screm forwarding', and if 
so control passes to CPF - Urgent Screen via step 1257. Otherwise, at step 1258 a 
check is made to detsmine if the call handling mode 703 is set for 'VIP code screen 
forwarding', and if so control passes to CPF - VIP Code Screen via stqp 1259. 

20 Otherwise, at step 1260 a check is made to determine if the call handling mode 703 
is set for 'voice screen forwarding', and if so control passes to CPF - Voice Screen 
via step 1261. Otherwise, at stq> 1262 a check is made to determine if the call 
handling mode 703 is set for 'branch-routing', and if so control passes to CPF - 
Branch-Routing via step 1263. Oth^wise control passes to CPF - Message Center 

25 viastq) 1264. 

A flowchart of the CPF - Dynamic Mode Assignment is illustrated in FIG. 13. 
The purpose of this function is to process calls for a subscriber who is using a 
Commtmicator 11, and who has selected the dynamic mode asagnment mode of 
operation. The (tynamic mode assignment mode of opoation allows a subscriber to 

30 chose dynanucally, with each incoming call, the call handling mode to be used for 
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the caU. Hie subscriber is alerted via his Communicator 11 that an incoming call is 
present, and the subscriber may then transmit a 'new mode memory* message from 
his Communicator 11 thereby informing the TeIq)hone Control System 1 as to how 
thecaU should be handled. The CPF - Dynamic Mode Assignment function is entered 
at step 1300, and at step 1301 the 'pager display digits' are set equal to the 
communicator dynamic mode display number 718. At step 1302, the 'send page' 
subroutine is called, causing a page to be sent to the subscriber's Communicator 11. 
At step 1303, a ring count is set to a value of 4. At step 1304 an aidible ring is 
played to the caller by call processor 435, and at step 1313 i determinaition is made 
as to whether the caller has entered the PIN code 702. If the PIN code has been 
entered, then the caller must be the subscriber, and therefore control passes to the 
CPF - Command Mode via step 1314. If the PIN code has not beai entered, then the 
control passes to stq> 1315 where a determination is made as to whether the 'message 
center access code' has been entered by the caller. As was described eariier, in the 
15 preferred embodiment the 'message center access code' consists of the digits "*9" and 
is the same for all subscribers. Hus code may be used by callers who simply wish 
to leave a message and do not need to speak with the subscriber. If the 'message 
center access code' has been entered by the caller, then control passes to the "CPF 
- Caller Message Center" function as shown at step 1316. If the 'message center 
20 access code' has not been entered, then at step 1305 a 4 second delay is initiated, thus 
creating a typical ring cadence. At step 1306 a check is made to determine if the 
Networic Message T^k (Fig. 10) has received a 'new mode memory* message from 
the Communicator 11 belonging to this subscriber. If such a message has been 
received, then the control passes to connector labelied "CPF MODE" as indicated at 
25 reference 1307. If message was not recdved, then the ring count is decremented at 
step 1308, and at step 1309 a check is made to determine if the ring count is 0. If 
the ring count is not '0, then control returns to step 1304 and the ring cycle is 
repealed. If the ring count is 0, indicating four rings cydes have been generated 
without the subscriber responding, then control passes to step 1310, labelled "CPF 
30 SORRY" by the connector at reference 1311, and the oiuer is informed, via call 



PCr/US90/06729 

WO 91/07838 

44 

processor 435: "I'm sorry, your party is not avaflable at the moment We will 
connect you to your party's message center where you may leave a detailed message. " 
Control then passes to CPF - Caller Message Ceatex via step 1312. 

A flowchart of the CPF - Direct Forwarding function is illustrated in 

5 FIG. 14. The purpose of fliis function is to process calls for a subscriber who has 
selected the 'direct forwarding' call handling mode. In this mode, calls are 
transferred wiHiout any announcement Low amplitude 'confidence tones' are 
generated just prior to the transfer so fliat the subscriber may have an opportunity to 
enter his PIN Code. The CPF - Direct Forwarding function is entered at step 1400, 

10 and 'confidence tones' are generated at step 1401 by call processor 435. The 
* 'confidence tones' are a prerecorded sequence of tones which are designed to sound 
similar to the int^ffice multifirequency signalling tones that callers are femiliar with. 
In this way the call^ has no dear indication that the call is bdng answered and 
transferred, and yet at the same time the subscriber is given an indication as to when 

15 he may enter his PIN Code. At step 1402, a determination is made as to whether flie 
subscriber has entered his PIN code. If the PIN code has been entered, then control 
passes to CPF - Command Mode via step 1403. Otherwise control passes to step 
1416 wheie a determination is made as to whether tiie 'message center access code' 
has been entered by the caller. As was described earlier, in tiie prefmed 

20 embodiment the 'message center access code' consists of the digits •'*9" and is the 
same for all subscribers. This code may be used by callers who simply wish to leave 
a message and do not need to speak wiUi the subscriber. If die 'message center 
access code* has been entered by tiie caller, ttien control passes to the "CPF - Caller 
Message Center" function as shown at step 1417. If the 'message center access code' 

25 has not been altered, then control passes to a connector labelled "CPF DIAL 
TRANSFER" at reference 1404 to step 1405, where a check is made to determine if 
die transfer number 707 contains a reference to a reserved phone number (a tag) or 
a refmnce to a mode memory. Tags may be used as follows: 



30 



TAGDIGIT RESERVED PHONE NUMBER 
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1 message caitCT numbCT 709 

2 pager number 710 

3 office number 711 

4 home number 712 

J 5 moibile phone number 713 

5 meet-me tag 

7 'extonally entered' number 

As will be described in more detail later in this discussion, if a mode memory 
10 800 has a transfer number 707 that is an 'extenially entered' number tag. then when 
that mode memory is invoked, the transfer number is not changed from the previous 
value Also, if a mode memory which contains a transfer number 707 that IS an 

•extemaUy entered' number tag can be invoked remotely by the subscriber via a 
Feature Gitmp D trunk, causing the AM number tecdved by the ^ 
15 ti« transfer number 707. The lefeience to the mode memory may be in the form of 
thetwodigitmodememorynumber 10-99. Ttoefbre, at step 1405. if the transfer 
number 707 contains the digits 1 fluough 6, or the digits 10 through 99 . then control 
win pass to stq) 1406. Otherwise, control will pass to stq, 1409. Atstep 1406a 
determination is made as to whether the transfer number 707 contains the meet-me 
20 tag Cie. digit 6). If the meet-me tag is fiMmd. then control passes to the CPF - 
Meet-Me Caller Function via step 1407. If the meet-me tag is not found at stq> 
1406. then control passes to step 1408. where the tag or mode memory is expanded 
to a real phone number which can be dialed. If the transfer mimber 707 contains a 
tag. then the corresponding reserved phone number per the table above b 
25 expanded number to be dialed. If the transfer number 707 contained a mode memory 
number, then the transfer number 707 from the corresponding mode memory 800 is 
used as the expanded number to be dialed. Control then passes to step 1409, where 
a determination is made as to whether the transfer number to be dialed can be found 
as the ACCESS NUMBER 801 in any of the subscriber master records 700. If so, 
30 then it is not necessary to do a physical transfer, and the call can be continued on the 
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same trunk by passing control through tfie connector labdled "CPF VIRTUAL 
TRANSFER" at reference 1410. Otherwise, at step 14li a flash is generated by call 
processor 435 by producing a 700 millisecond on hook signal on the on/off hook 
control line 485. This flash places the calling party on hold and causes a second dial 
5 tone to be returned on trunk 3 by the serving central office of the PSTN 2. Atstep 

1412 a brief pause is introduced to allow time for the dial tone to appear on the 
trunk, and then at step 1413 the transfer number is dialed via the DIME generator 
of call processor 435. Then at step 1418 the 'busy/no-answer' option flag of options 
705 of subscriber master record 700 is checked. The function of this option is to 
10 handle calls which are being sent to a subscriber even if the subscriber's line is busy 
' or does not answer. If this option is active then at step 1419 a flash is generated by 
call processor 435 causing the calling party to be taken off hold and connected to the 
call being placed to the transfer number. The calling party will thus be able to hear 
the progress of the call and will therefore hear the subscriber answer if the subscriber 
15 does indeed answer. At step 1420 a determination is made as to whether the call was 
local or long distance. If the transfer number was longer than 7 digits, or if the 7 
digit number contained a prefix which is long distance in this area, then the call was 
long distance and a 40 second timer is started at step 1422. If the transfer number 
was less than or equal to 7 digits, then the call was local and a 25 second timer is 
20 started at step 1421. Tlien at slq) 1423 a determination is made as to whether 
precision busy/ring detector 437 is detecting busy signal, and if not control passes to 
step 1424. If a busy signal is detected at stq) 1423, indicating that the subscriber's 
line is busy, then control passes to step 1429 where a flash is generated by call 
processor 435 causing the call attempt to be dropped but laving the calling party 
25 connected to the tdephone control system 1. Control then passes to a connector 
labelled "CPF - Sorry" as shown at stq) 1430, wWch causes the callw to be sent to 
the subscriber's message centa- function. If at step 1423 a busy signal was not 
delected, then control passes to step 1424 where a determination is made as to 
whether the timer has expired. If the timer has expired, indicating that neither busy 
30 or ringing where detected, then control passes to 1414. If at step 1424 it is 
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determined that the timer has not expired, then control passes to step 1425 where a 
determination is made as to whether precision busy/ring detector 437 is detecting a 
firstringingsignal. and ifnotcontrolietumstostep 1423. If the first ringing signal 
is detected at step 1426, then control passes to step 1426, where a determination is 

5 made as to whether this is the fourth ring signal, and if so, indicating that the 
subscriber is not answering the call, then control passes to stq) 1429 causing the 
caller to be ultimatdy routed to the subscriber's message center function as was 
described eariier. If at step 1426 it is determined that this is not the fourth ring, then 
control passes to step 1427 where control idles until an end-of-ring is detected by 

10 » predsionbusy/ringdetector437. Controlthenpassestostepl428wherea6second 

•inter-ring timer' is started. Control then passes to step 1431 where a determination 
is made as to whether precision busy/ring detector 437 is detecting ringing signal and 
if so control returns to step 1426. If however at step 1431 it is determined that 
ringing signal is not being detected, then control passes to itq) 1432 where the 

15 'inter-ring timer' is checked. If the 'inter-ring timer' has not exinred then control 
returns to step 1431. If the 'inter-ring timer' has expired, indicating the subscriber 
has answered the call, then control passes to step 1414. At step 1414 an on hook 
signal is generated on the on/off hook control line 485, causing the call to be 
transferred to the dialed number, and freeing up the trunk 3 to handle another 

20 incoming caU. Control then passes to the connector labelled "CPF IDLE" at 
rcffnence 1415. 

A flowchart of the CPF - Announced Forwarding fiinction is illustrated in 
HG. 15. The purpose of this fimctipn is to process caUs for a subscriber who has 
selected the 'announced forwarding' call handling mode. In this niode, callers are 

25 greeted with a brief courtesy announcement prior to being transferred. In addition, 
if a 'page option' has been selected, then a page is sent to the subscriber's pager prior 
to transferring the call. The CPF - Announced Forwarding function is entered at step 
1500 and at step 1501 , a determination is made as to whetheir the page flag of options 
705 is set, and if it is not set, then control passes to the connector labdled "CPF 

30 AF2- at reference 1502. If the page flag is set, the control passes to step 1503 
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where the display digits are set equal to the pager forwarding display number 717. 
Atstep 1504 the 'send page* subroutine is called causing a page to be sent to the 
subscriber's pager. Then at step 1505, the call processor 435 plays to the caller the 
message: "We are sending a page to inform your party of your caU. Please stay on 
5 the line." At step 1506 a delay is initiated to allow the pager sufficient time to 
receive the page. Then at stqp 1507, another message is phiyed to the subscriben 
•We have sent a page to your party and we will connect your call momentaiily. 
Please stay on the line." At step 1508 an additional dday is initiated to aUow the 
subscriber the opportunity to get to a phone. Control then passes to the connector 
10 labdled "CPF AF2" at reference 1509. The connector labelled "CPF AF2" at 
reference 1510 passes control to stq> 1511, where the transfer message type 706 is 
retrieved from subscriber master record 700. Then at step 1512, a check is made as 
to whether the transfer message type is '0'. If the transfer message type is '0', 
indicating no transfer message is to be played, then control passes to the connector 
15 labelled "C3»F DIAL TRANSFER" at referrace 1520. If the transfer message type 
is not '0', tten control passes to stq) 1513 where a dieck is made to determine if tfie 
transfer message type is *1*. If the transfer message type is *1', then at step 1514 the 
call processor 435 plays to the caller the message: "We're connecting your call", and 
then control passes to the connector labeUed "CPF DIAL TRANSFER" at reference 
20 1520. ffthe transfer message type is not '1', thai control passes to step 1515 whae 
a check is made to detonune if tiie transfer message type is '2'. If the transfer 
message type is '2% flien at stq) 1516 the call processor 435 plays to the caller the 
message: "We're connecting your call. When tiiecall is answwed, please ask for your 
party by name", and then control passes to the omnector labdled "CPF DIAL 
25 TRANSFER" at refaaioe 1520. Ifthe transfer message type is not *2', then control 
passes to st^ 1517 where a check is rnade to detomine if Uie transfer rnessage type 
is *3*. If ttie transfer message type is *3*, Aen at step 1518 the call processor 435 
plays to tfie caller the message: "We're connecting your call. When tiie call is 
answered, please ask for octenaon number...." Then at step 1519, flie exteo^on 
30 number 708 is retrieved from tiie subsaibn master record 700 and is voiced to the 
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caUer by call processor 435. Control then passes to the connector labdled "CPF 
DIAL TRANSFER" at reference 1520. 

A flowchart of the CPF - Urgent Screen function is illustrated in FIG. 16. 
The purpose of this function is to process calls for a subscriber who has selected the 
5 "priority screen" or 'uigent screoi' caU handling mode. The CPF - PriorityAJigent 
Screen function is entered at step 1600, and control passes to stq) 1601, where call 
processor 435 plays to the caller the message: "Your party is not leadUy available at 
the moment. If this caU is..." Control then passes to step 1602 where the 
urgent/emergency flag of the options 705 is checked. If the flag is set for 'urgent', 

10 • then tiie call processor 435 plays to the caller "...urgent..", and ifthe flag is set for 
emogenc^ then call processor 435 plays to the caller \.. an emergency..." Control 
then passes to Step 1603 where the call processor completes the sentence by playing 
tfie message "...then touch 0 now and we wiU attempt to connect your call. 
Otherwise, we will connect you to your party's message center where you may leave 

15 a detailed message. " "ITien at step 1604, a 5 second timer is started. At step 1605 a 
d^erminadon is made as to whedier the caller has touched 0. If the caller has 
touched 0, tfien control passes to iflie CPF - Announced Forwarding function via stq> 
1606. If the caller has not toudied 0, then at step 1607 a determifiation is made as 
to whrther the 5 second timer has exjaied. If the 5 second timer has not exj^red then 

20 control returns to step 1605. If the 5 second timer has expixed, then at step 1608 flie 
caller is informed: "Please standby". Control tiien passes to t^e Cj»F - Caller 
Kfessage Cent» function via stqp 1609. . 

A flowchart of the CPF - VIP Code Screen function is illustrateid in FIG. 17. 
Hie purpose of tins function is to process calls for a subspribw who has sdected tiie 

25 'VIP code screen' caU handling mode. The CPF - VIP Code toeen function is 
entered at step 1700 and control is passed to step 1701 where the call processor 435 
plays to the caller tfie message: "Your party is not readily available at the moment. 
Please entw your code now, or we will connect you to your party's message center 
where you may leave a detailed message. "Control ttien passes to stq) 1702 w*ere a 

30 5 second timer is started. At stq) 1703 a determination is ihade as to whetiier flje 
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caller has entoed the VIP screen code 714 as stored in the subscriber master record 
700. IfftecaUerhasenteredthecorrect VIP screen code, then control passes to 
CPF - Announced Forwarding function via step 1704. If the callar has not entered 
the VIP screen code 714, thm at step 1705 a detemiination is made as to whether the 

5 5 second timer has expired. If the 5 second timer has not expired flien control returns 
to step 1703. If the 5 second timer has expired, then at stq> 1706 the caller is 
informed: "Please standby". Control then passes to the CSPF- Caller Message Center 
function via stq) 1707. 

A flowchart of the CPF - Branch Routing function is illustrated in FIG. 18. 

10 The purpose of this function is to process calls for a subscriber who has sdected the 
•branch-routing' call handling mode. The CPF - Branch Routing function is entered 
at step 1800, and control passes to step 1801 wh^e tiie prerecorded branch-routing 
greeting is retrieved from disk 505. Then at step 1802, tiie playback to the caller of 
the branch-routing greeting is bpgun by call processor 435. At step 1803 a 

15 determination is made as to whetiier tiie caller has entered a digit. If the caller has 
not ent^ed a digit then at stq> 1804 a detomination is made as to whetiier the call 
processor 435 has completed tiie playback of tiie branch-routing greeting, and if an 
additional 5 second shave expired. If tiiis is flie case tiien control passes to step 1805. 
If this is not the case, tiien control returns to step 1803. If at step 1803 it is 

20 determined tiiat tfie callo" has entered a digit, then control passes to step 1806 where 
a determination is made as to whether there exists a branch-routing number 722 in 
the subscriber master record 700 which corresponds to tiie digit entered by the caller. 
For example, if tiie subscriber entered digit 4, then a determination is made as to 
whether the subscriber master record holds a phone number entry in the branch 

25 routing number4 position at 722. If an entry is found in such a manner, then control 
passes to stq> 1807. Otherwise, control passes to stq> 1805 where a tiie branch 
routing default numb^ 723 is retrieved for tiie subscriber master record 700, and is 
set up to be used as the transfer number for ttiis call. Control tiien passes to tfie 
connector labdled "CPF DIAL TRANSFm* at reference 180^ Should tiie caller 

30 have entmd a di^t which corresponded to a branch routing numb^ 722, then at stq> 
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1807 the corresponding bnmch routing number 722 is retrieved form the subscriber 
master record 700. and is setup to be used as the transfer number for this caU. 

Control then passes to thecomiector labeUed "CPF DIALTOANSFER' at reference 

1S08. 

5 A flowchart of the CPF- Caller Message Center fimction is illustrated 

inHG. 19. The purpose of this fimction is to process calls for a subscriber who has 
sdected the 'message center- call handling mode. iTie CPF - Caller Message Center 
function is entered at step 1900 and control passes to step 1901 where a determination 
is made as to whether an external message center has been sdected. This 
10 determination is made by examining the message center number 709 in the subscriber 
master record 700. If the message center number 709 contains a phone number, then 
external has been selected. If the message center number 709 does not contain a 
phone number, then internal message center has been sdected. Hie subscriber may 
choose an external voice mail system, an answering service, his secretary, or any 
15 other jwropriate phone number for the extenial message center number 709. If, at 
step 1901. it is determined that the subscriber has selected the internal message 
center, then control passes to step 1902, wh^ the caller is prompted: "Please leave 
your message at the tone ...BEEP." Then at step 1903 the callers message is 
recorded by caU processor 435 and stored on disk 505. At step 1904 a determination 
20 is made as to whether the caller has completed leaving the message. This is 
accompUshed by caU processor 435 determining if there has been at least 3 seconds 
of silence on the line since ti»e last sound. If the caUer has not completed leaving a 
message then the recording continues at step 1903. If the caller has completed 
leaving a message, then control passes to stq» 1905, where the caller is prompted: 
25 -Thank you for camng.Good4)ye.- Then at st^ 1906 flie tt^ 

bycaUprocessor435viaon/offhookcontrolsignal485. Control then passes to step 
1907, where a decision is made as to whether a me«B«e Was actually left. A 
message is determined to be left if at least 3 seconds of non^ce has been 
recorded, as determined by call processor 435. If a intssage was not left, tiien 
control passes to connector labdled "CPF IDLE" at reference 1908. If a message 



30 
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was left by the caller, then control passes to step 1909, where the 'display digits' are 
set equal to the pager message center display number. The 'send page* subroutine 
is then called at step 1910, and control passes to a connector labelled "CPF IDLE" 
at reference 1911. Returning now to step 1901, if a determination is made, in the 

5 manner described above, that an external message center is selected, then control 
passes to step 1912 where the party is informed by call processor 435: "Please 
standby," thai control passes to step 193 where a flash is generated by call processor 
435 by producing a 700 millisecond on hook signal on the on/off hook control line 
485. This flash places the calling party on hold and causes a second dial tone to be 

10 ' returned on trunk 3 by the serving central office of the PSTN 2. At step 1914 a brief 
pause is introduced to allow time for the dial tone to appear on the trunk, and then 
at step 1915 the message center number 709 is dialed via the DTMF gmerator of call 
processor 435. The message center number may contain special dialing characters, 
including characters for pausing, waiting for tones, and waiting for answer. Thus a 

15 sequence of dialing characters may be constructed to allow the Telephone Control 
System 1 to transfer calls to a voice mail system requiring the entry of a subscriber 
ID. For example, an external message center dialing sequence for a typical voice 
mail system may be: 7 digit phone number of voice mail system + Wait for answer 
+ 4 digit voice mail subscriber ID. Continuing now, at step 1916 an on hook ^gnal 

20 is generated on tiie on/off hook control line 485, causing the call to be transferred to 
the dialed number, and fiedng up the trunk 3 to handle anoth^ incoming call. 
Control then passes to stq) 1917 where the 'external message cent^ count' 721 in the 
subscriber master record 700 is incremented. Control then passes to steps 1909 and 
1910 whare a page is generated as described abofve, before returning control to the 

25 connector labdled "CPF IDLE" at reference 1911- 

A flowchart of the CPF - Voice Screen function is illustrated in FIG. 
20. The purpose of this function is to process calls for a subscribo* who has selected 
the 'voice screen' call handling mode. The CPF - Voice Screen function is entered 
at step 2000 and control passes to step 2001 where the caller is prompted by call 

30 processor 435: "Please state your name and business at the tone. After the tone 
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please stay on the line while we attempt to locate your party and connect your 
caU....BEEP." Control then passes to step 2090 where a determination is made as 
to whether the caUer has entered the 'VIP screen code* 714, and if so control passes 
to the "CPF - Announced Forwarding" function as shown at step 2091 . In this way, 

5 a caller who knows the 'VP screen code* is able to be forwarded directly to the 
subscriber without being voice-screened. If, however, at step 2090 it is determined 
that the caller has not entered the 'VIP screen code' 714 then control passes to step 
2002 where the caller's message is recorded by call processor 435 and stored 
temporarily on disk 505. At step 2003, the call processor 435 determines that the 

10 . caller has completed stating his name and business, by detecting the sound of the 
voice followed by approximately 3 seconds of sUence, at which point the call 
processor 435 prompts the caller: "Thank you, please standby," A flash is generated 
at step 2004, causing the caller to be placed on hold by the switch 4, and at step 2005 
a pause is initiated to aUow time for the switch 4 to provide a dial tone, at which 

15 pdnt the transfer number 707 is dialed by the DTMF generator ofcaU processor 435. 
At step 2006, an 'answer timer' is started. At step 2007 a determination is made by 
call processor 435 as to whether the call has been answered. If the call has not been 
answered, then at step 2008 a decision is made as to whether a timeout or 
non-answer signal such as a busy, reorder, or operator intercept has been detected by 

20 can processor 435. If so, then control proceeds through a connector labelled "CPF 
VSCRN FLASH" at reference 2009, to step 2010. Otherwise control returns to stq> 
2207. At step 2010, a flash is generated, causdng switch 4 to temporarily conference 
the caller through to the non-answer signal, and at stq) 2011 a 2 sebond pause is 
invoked Then at step 2012 another flash is geneiateid cauang switch 4 to dr^^ 

25 conference and restore a simple 2-way connection between the caller and the truidc 
3. Control then passes to a connector labelled "CPF SORRY" at reference 2013, 
resulting in the caUer being connected to the subscriber's message center as described 
eariier in FIG. 13. Returning the discussion now to step 2007, if a determination is 
made that the caU is answered, then control passes to stq) 2014 where the 'voice 

30 screen PIN code hold-off flag* of options 705 of the master record 700 is checked. 
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If tfiis flag has been set, it means that the subscriber wishes to require that a PIN 
code be entraed by the answering party before the called party's message is played. 
This is very useful if the subscriber is hawig his calls voice-screen forwarded to his 
ofidce, for example, where the recq)tionist may answer the call. In this case the 

5 receptionist would connect the call to the subscriber and the subscribe- would ent^ 
his PIN code to hear the calling party's message bdbre determining whether he 
wishes to be connected to Recalling party. If this flag is set, then control passes to 
step 2015, where call processor 435 prompts the answering party: "We are trying to 
reach...". Then at stq) 2016, the subscribers prerecorded 'drop-in* name is retrieved 

10 from disk 505 and played back to the answering party. At step 2017, the answering 
party is informed: "Please locate the party or enter your PIN code." Then at step 
2018, a 5 second delay is introduced, and at step 2019, a determination is made as 
to whether the answoing party has ratered the PIN code 702. If the PIN code is 
entered, then control passes to step 2021. Otherwise, control passes to step 2020, 

15 where a determination is made as to whether the sequence of steps 2015 tiirough 2020 
has been tepedXed ten times. If not, then control returns to step 2015, and the 
sequence is repeated again. However, if this is the tenth rq)eat, then control passes 
to the connector labelled "CPF VSCRN FLASH" at reference 2009, and the calling 
party is sent to tfie subscriber's message center as described earlier. If, at step 2014, 

20 it is determined tiiat the 'voice screen PIN code hold-off flag' is not set, or if it is set 
and the PIN code has been entered as determined at step 2019, then control passes 
to step 2021, where the answering party is informed by call processor 435: "We have 
a call holding for...", and then to step 2022 where the subscriber's 'drop-in' name 
is retrieved from disk and played. Then at step 2023, which is identified by the 

25 connector labdled "CPF VSCRN LISTEN" at reference 2024, the caller's message 
which was originally recorded at step 2002 is retrieved from disk 505 and played by 
call processor 435 to the subscriber. Then at step 2025, which is identified by the 
connector labelled "CPF VSCRN MENU" at reference 2026, die subscriber is 
prompted: "Please touch 1 to connect the call, 2 to send the caller to your message 

30 center, 3 to politdy send the caller away, 4 to listen to the caller's message again. 
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5 to place the caUer on hold for 1 minute, 6 to transfer the caU elsewhere, or 7 to ask 
the caUer not to caU again/ Control then passes through a connector labeUed 

VSCRN LOOP- at reference 2027, At reference 2028, the connector labelled "CPF 
VSCRN LOOP' passes control to step 2029 where a 10 second timer is started. Then 

5 at stq) 2030, a determination is made as to whether a digit has been entered by the 
subscriber, and if so control passes to step 2033. Otherwise, control passes to step 
2031 where the 10 second timer is checked, and if it has not expired control returns 
^ tostq)2030. If the timer has expired, then control is passes to the connector labeUed 

-CPF VSCRN FLASH' at reference 2032, and the caUer is connected to the message 

10 . center as described earUer. If a digit has been entered by the subscriber, then at step 
2033, the digit is checked and if it is not M", control is passes to step 2043. If the 
digit is T, then control passes to step 2034, where a flash is generated causing the 
calling party and the subscriber to be conferenced by switch 4. Then at stq> 2035 a 
f: ) determination is made as to whether dial tone is present on the line. If so this would 

15 indicate that the conference failed, most likely because the calling party had hung up. 
If this is the case, then control passes to step 2039. Otherwise, if dial tone is not 
detected, then at step 2036, both the calling party and the subscriber hear call 
processor 435 play the prompt: "Go ahead please.", and at step 2037, the trunk 3 is 
placed on hook causing the switch 4 to transfer the caU allowing the calling party and 

20 the subscriber to continue their conversation, while at the same tiihe freeing up trunk 
3 to handle another incoming call by passing control back to the CPF - CaU Handler 
Task via the connector labeUed "CPF IDLE" at reference 20^8. If the caSiex had 
hung up as determined by the detection of dial tone at step 2035, then at step 2039 
another flash is generated to cause switch 4 to take the subscriber off of hold. Then 
• 25 at step 2040, the subscriber is informed: "I'm sony, your party has hung up", and 
at step 2041 tnmk 3 is placed on hook and control is returned to the CPF - Call 
Handler Task via the connector hbeUed "CPF ©IE" at reference 2042. If, as 
described earlier, at step 2033 it is determined that the digit is not '1', then control 
is passes to step 2043 where it is determined whether the digit is a *2', arid if so 
^ 30 control is passes to the connector labeUed 'CPF VSCRN FLASH" at rieference 2044 
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causing the calUng party to be connected to the message center as was described 
earUer. If the digit is not '2', then control passes to step 2045, where it is 
determined if the digit is a '3', and if not control passes to step 2052. If the digit is 
a '3', then control passes to stq) 2046, where a flash is generated causing switch 4 
5 to temporarily conference the calling party and the subscriber. Then, after a 2 second 
pause at step 2047, another flash is generated at step 2048 causing switch 4 to 
temunate the conference by dropping the subscriber, leaving just the calling party 
connected to trunk 3. Then at step 2049, the calling party is informed by caU 
processor 435: "I'm soity, your party is unable to take your call at this time. ITuuik 
10 you for calling. Good-bye." Then at step 2050, the trunk 3 is placed on hook 
thereby disconnecting the calling party and control is returned to the CPF - CaU 
Handler -Risk via the connector labeUed "CPF IDLE" at reference 2051. If, as 
described earlier, at step 2045 it is determined that the digit is not '3', then control 
is passes to sibep 2052 where it is determined whether the digit is a '4% and if so 
15 control is passes to the connector labeUed "CPF VSCRN LISTEN" at reference 2053, 
allowing fte subscriber to again hear the calling party's message as described earUer. 
If at step 2052 it is determined that the digit is not a '4', then control passes to step 
2054 where the digit is checked to determine if it is a '5', and if it is not control 
passes to a connector labefled "CPF VSCRN DIGIT" at reference 2060. If the digit 
20 is a '5, ftoi control passes to stq) 2055 wh«e a one minute timer in started. Then 
at step 2056 a determination is made whether any further digits have been entered by 
the subscriber, and if not control passes to step 2058 where the one minute timer is 
checked. If the timer is found to have expired, then control passes to a connector 
labelled "CPF VSCRN MENU" at reifiBraice 2059, causing the menu of stqi 2025 to 
25 be replayed to the subsoiber. If the timer is found to have not expked, then control 
returns to step 2056 whae a detonunation is again made as to wheth» any digits 
have beai entered by the subscriber, and if so control passes to a connector labelled 
"CPF VSCRN LOOP" at reference 2057, Hiattoy sOlo^Mng dw digit to be processed. 
The connector labdled "CPF VSCRN DIGrK" at reference 2061 causes control to 
30 be passed to step 2062 where a determination is made as to whether the digit pressed 
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by the subscriber is a 6. and if not control passes to step 2075. If the digit is a '6', 
then control passes to step 2063 where the subscriber is prompted by caB processor 
435: "Please enter the telephone number you wish to have this caU transferred to." 
Then at step 2064, the control idles, waiting for a telephone number to be entered by 

5 the subscriber. If a phone number is entered, then control passes to st^ 2065, where 
the subscriber is prompted: "Number accepted. Please hang up now." Then at stq> 
2066 a flash is generated causing switch 4 to temporarily conference the calling party 
and the subscriber. Then, after a 2 second pause at step 2067, another flash is 
generated at step 2068 causing switch 4 to terminate the conference by dropping the 

10 . subscriber, leavingjustthecalling party connected to trunk 3. Then at stq) 2069 the 
calling party is prompted by call processor 435: " Please standby." Then at step 
2070 a flash is generated causing switch 4 to place the calling party on hold and 
providing a dial tone to the trunk 3. Then, after a pause for dial tone at step 2071, 
the phone number detected in step 2064 is dialed at step 2072, and at step 2073 trunk 

15 3 is placed on hook causing switch 4 to transfer the calling party to the phone number 
dialed, and control is returned to the CPF - Call Handler Task via the connector 
labelled "CPF IDLE" at reference 2074. If, as described earUer, at step 2062 it is 
determined that the digit entered by the subscriber is not a '6', then control passes to 
stqi 2075. At stq) 2075, a determination is made as to whether the digit is a '7*. and 

20 if not then control passes to a comiector labdled "CPF VSCRN LOOP" at reference 
2Cy76 thereby allowing the subscriber to enter ano&er digit. If the digit entered is a 
•7% as determined at step 2075, then control pass« to st«q) 2077 where a flash is 
generated causing switch 4 to temporarily conference the calBng party and the 
subscriber. Tlien, after a 2 second pause at step 2078, another flash is general 

25 step 2079 causing switch 4 to terminate the conference by dropping the subscriber, 
leaving just the calling party connected to trunk 3. Then at step 2080 the calling 
party is prompted by call processor 435: "Your party is liot interested in your call. 
Please remove this party from your list and do not caU again. Good-bye." Then at 
step 2081 trunk 3 is placed on hook causing switch 4 to disconnect the calling party, 

30 and control is returned to the CPF - Call Handler Task via the connector labeJled 
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-CPF IDLE- at reference 2082- . 

A flowchart of the CPF - Meet Me CaUer fimcfion is fflustrated in FIG. 21. 
The purpose of this function is to process calls for a subsOTber who has chosen to 
have his calls handled by the meet-me function. In fte piefeixed embodiment these 

5 calls are handled by conferencing the caller on a trunk 3 of flie CPF 100 with a line 
120 on the Meet-Me Fadlity (MMF) 1 15. Then when the subscriber calls in to be 
connected, he is also conference from a trunk 3 of the CPF 100 with a line 120 on 
the MMF 115. The CPF may then hang up on both the caller's trunk 3 and then 
subscriber's trunk 3, therd3y transferring the caller and subscriber to the MMF lines 

10 120. The lines 120 are provisioned with the CENTREX features of 'call transfer' 
and 'barge-in', so that the caller and subscriber may then be connected as follows: 
The line 120 which is connected to the caller dials the CENTREX barge-in command 
(*77) followed by the CENTREX 'intercom code' for the line 120 which is connected 
to the subscriber. The caller and the subscriber are thus connected, and the line 120 

15 which connects to the subscriber may then go on hook, transferring the subscriber to 
the caller's line 120. The conversation may then take place and only one line of line 
120 is used. To fiilly understand the explanation of tiie CPF - Meet Me Caller 
function which follows, it is necessary to also review tiie explanations which are 
associated witii FIG. 30 (CPF - Command Meet Me), FIG. 33 (MMF block 

20 diagram), and FIG. 34 (Meet Me Facility Main Task). Referring now to HQ. 21, 
the CPF - Meet Me Caller function is mtered at step 2100 and control passes to step 
2101 where the calling par^ is informed by call processor 435: "We are pa^g your 
party to a phone. Pleasestay on tiie line." Then at step 2102 a flash is generated 
cau^g sv^tch 4 to place the calling party on hold and generate a dial tone on trunk 

25 3. Then at stq> 2103 ttie call processor 435 dials the phone numb^ which is 
assodated one of tiie lines 120 which are connected to tiie Meet-Me Facility 
(MMF) 115, and at step 2104 a 15 second timer is initiated. Then at step 2105, a 
determination is made as to whedier DTMF tone has been detected by call 
processor 435, indicating tiiat tiie MMF 115 has answered. If ttie tone is not 

30 detected, then control passes to step 2106 whm the 15 second timer is checked, and 
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if found to have not expired then control returns to step 2105. If the 15 second timer 
is found to have ejcpired, then control passes to step 2107, where a flash is generated 
causing switch 4 to temponmly conference the calling parly to the number dialed 
above. Then after a 2 second pause at step 2108, another flash is generated at step 

5 2019, causing switch 4 to drop the dialed number from the conference, leaving just 
the calling party connected to trunk 3. Then at stq) 2110, a check is made to 
determine if dial tone is present on trunk 3. If dial tone is found to be present, 
indicating that the sequence of steps 2107 through 2109 had Med to restore the 
calling party possibly because the conference thought to be created at step 2107 was 

10 not allowed by switch 4, then another flash is generated zt step 2111, which is 
identified by a connector labeUed "CPF MM FLASH" at reference 2134. This flash 
causes switch 4 to reconnect the calling party to trunk 3. and then conttol passes via 
a connector labelled "CPF MM MSSG" at reference 2112 to step 2113. If dial tone 
is not detected at step 2110, then control passes direcUy to step 2113. At step 2113, 

15 the current time and date is stored in the 'last meet-me message left' field 720 of the 
subscriber master record 700, and then control passes to the connector labeUed "CPF 
SORRY" at reference 2114, causing the caller to be connected to the message center 
as was described earlier. If at step 2105, the tone is detected, indicating that the 
MMF 115 has answered, then control passes to step 2115 where call processor 435 

20 dials the digit *00' signifying that this is a caller, not a subscriber. Then at stq> 
21 16, the call processor 435 dials the subscriber's DID number 701, to identify to the 
MMF who the calling party is waiting for. Then at step 2117, a flash is generated, 
causing switch 4 to conference the calling party through to this line 120 of the MMF 
115, and at step 2118 a 2 second timer is initiated. Then at stq) 2119, a 

25 detennmation is made as to wheflier anotiiff tone is detected by caU process 
435, indicating the conference was successful. If the '** tone is not detected, tiiis 
impUes that the conference was not successful, most likdy because tfie calling party 
has hung up. In ttiis case the 2 second timer is checked at stq) 2120, and if it is 
found not to have eatpired control rehims to step 21 19. If the 2 second timer has 

30 expired, then control passes via a comiector labelled "CPF im ^ANDON" at 
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leferaice 2121 to step 2122 where the current time and date are stored in the 'last 
meet-me abandon* field 719 of the subscriber master record. Thai control passes to 
step 2123 where the trunk 3 is placed on hook and control is returned to the CPF * 
Call Handlo* Task via the connector labelled "CPF IDLE" at reference 2124. If at 

5 stq) 2119 the tone is detected, then control passes to step 2125 where a rqieat 
count is set to a value of 3. Then at step 2126, the calling party is informed by call 
processor 435: "We have sent a page to alert your party of the call. Your party is 
currently proceeding to a phone and we will connect you momentarily. If you are 
unable to wait, you may touch 9 at any time to leave a detailed message which we 

10 will relay to your party as soon as they pick up the line. " Tlien at step 2127, the call 
processor 435 plays a 'music on-hold' selection of duration 40 seconds. Then at step 
2128 a determination is made as to whether the subscriber has called in, by checking 
the CPF - Call Handler Tasks controlling the other trunks 3 connected to tiie CPF 
100. If the subscriber is found, and if he has entered his PIN code 702 and touched 

15 4 indicating he wishes to be connected to the caller, then step 2128 will return a 
positive indication causing control to pass to the connector labelled "CPF MM 
SUBCALL" at reference 2129. If a negative indication is returned at step 2128, then 
control passes to step 2130 where a determination is made as to whether the caller has 
entered '9'. If the caller does enter '9\ then control passes to step 2111, causing the 

20 caller to be connected to the message center as describer earlier. If the caller has not 
entered '9', then control passes to step 2131, where a determination is made as to 
whether the 40 second music-on-hold selection is complete. If it is not complete, then 
control returns to step 2128. If the sdecdon is complete, then control passes to step 
2132 where the repeat count is dedemented. Then at stq> 2133 a determination is 

25 made as to whdher the value of the repeat count is now zero. If the value is zero, 
then control passes to stq> 2111, causing the caller to be connected to tfie message 
center as describer earlier. If the value of the repesl count is not yet zero, then 
control returns to step 2127, whm tfie sequence of steps 2127 through 2133 is 
repeated once more. The connector labelled "CPF MM SUBCALL" at reference 

30 2135 causes control to be passed to step 2136 where the DTMF fourth colunm tone 
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digit 'd' is dialed by call processor 435 to inform the MMF 115 that the subscriber 
hasaiTived. Then at step 2137, the caU processor 435 prompts the calling party: 
"Your party has picked up the line. One moment and we will connect you." "Ilien 
at step 2138, a 20 second timer is initiated, and at step 2139 the caU processor 435 

5 begins to play audible ringing, with a cadence of 2 seconds on, 4 seconds off, to the 
caller. Then at step 2140, the 20 second timer is checked, and if it is found to have 
expired, indicating that the subscriber did not connect to the MMF 115, then control 
passes to the connector labeUed "CPF MM FLASH" at reference 2141. causing the 
caller to be connected to the message center as was described earlier. If the 20 

10 Jjecond timer has not expired, then control passes to step 2142 where a determination 
is made as to whether the subscriber has connected to the MMF 115, as determined 
by checking with the CPF - CaU Handler task that was found to be controlling the 
trunk 3 connected to the subscriber. If the subscriber has not connected to the MMF 
115, then control returns to step 2140. If the subscriber has connected to the MMF 

15 1 15, then the trunk 3 is placed on hook causing switch 4 to transfer the calling party 
to the line 120 of the MMF 115, and control is returned to the CPF t CaU Handler 
•ftsk via the connector labelled "CPF IDLE" at reference 2144. 

A flowchart of the CPF - Said Page Subroutine is fllustrated in FIG. 22. The 
purpose of this subroutine is to send page messages via the high speed data network 

20 150 from the CPF 100 to either the PDF 105, or the CAF 125. These messages 
contain the pager number and any digits which are to be transmitted to the display of 
the pager. The CPF - Send Page Subroutine is entered at step 2200 and control 
passes to step 2201 where tiie pager number 710 for this isubscriber is reeved firom 
the subscriber naster record 700. Tlien at step 2202, a mesage is constructed 

25 consisting of the pager number 710, and the display digife which were identified as 
this subroutine was caUed. Then at step 2203 a determination is niade as to whetiier 
the pager numbs- 710 rtpresents a communicator. In flie preferred embodiment, each 
communicator 11 is identified by a pager number 710 which starts witij tiie digjts 
'000*. If tiie pager number 710 is found to be tiiat of a communicator 11, tiien 

30 control passes to stq) 2204, and tiie data network interface 510 is iJisthicted to 
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the message via network ISO to the Communicator Access Facility (CAF) 125, and 
th^ control is returned from this subroutine to the calling program, as rqiresented 
at step 2206. If the pager number 710 is not found to be that of a communicator 11, 
then control passes to stq) 2205, wbm the data network inter&ce 510 is instructed 
5 to send the message via network 150 to the Pager Dialing Facility (PDF) 105, and 
then control is returned from this subroutine to the calling program, as repiesmted 
at step 2206. 

A flowchart of flie CPF - Command Mode ftinction is illustrated in FIG. 23, 
The CPF - Command Mode function is entered at stq> 2300 and control passes to step 

10 2301 where the subscriber's pre-recorded Mrop-in' name is retrieved from disk 505. 
Thai at step 2302, the call processor 435 prompts the subscriber: "Hello. . " , and then 
plays the back the ^drop-in" name. Then at step 2303, a determination is made as to 
whether a meet-me call is currently holding for this subscriber. This is determined 
by checking the CPF - Call Handler Tasks which control the other trunks 3 connected 

15 to CPF 100. If a meet-me call is found to be holding for this subscriber, then at step 
2304, the subscriber is prompted: "A call is holding on your meet-me service. Touch 
' 4 to be connected to the caller." Control thai passes to step 2317. Ifa meet-me call 
is not holding for this subscriber, then control passes to step 2305 where a 
determination is made as to whether a meet-me caller was recently holding, but hung 

20 up without leaving a message. If the time and date stored in the 'last meet me 
abandon' field 719 of the subscriber master record 700 is not more than 20 minutes 
older than the current date and time, then it is determined that a meet-me caller 
recendy abandoned a call, and control passes to step 2306 where the subscriber is 
prompted: "A call was recently holding on your meet*me service, howevo* the call^ 

25 chose not to wait and hung up without leaving a message." Control then passes to 
step 2307 where the 'last meet-me abandon* field 719 of tfie subscriber master record 
700 is cleared. Control then passes to stq) 2308. Control also passes to step 2308 
if, at step 2305, it is determined that a meet-me caller did not recently abandon a call. 
At Oep 2308, a determination is made as to whether a meet-me caller is cuirenfly 

30 leaving a message for the subsCTiben TTus is detranined by checking the CPF - Call 
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Handler Tasks whicdi control the other trunks 3 connected to CPF lOO, If it is 
determined that a meet-me caller is currently leaving a message for this subscribe, 
then control passes to step 2309, where the subscriber is prompted: "A call was 
lecOTtly holding on your meet-me service, however the caller chose not to wait and 
5 is currently leaving you a message. When the message is complete we will connect 
you to your message center, or you may touch * now to skip this." Control then 
passes to step 2310 where 'music-on-hoW is played to the subscriber by call 
processor 435. Control then passes to stq) 231 1 where a determination is made as 
to whether the meet-me caller has finished leaving the message. If the message is 

10 complete, then control passes to the CPF - Command Message Center function as 
shown at reference 2313- If the caller is still leaving the message, then control passes 
to step 2312 where a determination is made as to whethw the subscriber has entered 
the •** digit. If the **' digit is not entered, then control rrtums to stq) 2311. If the 
digit is entered, then control passes to stq> 2317. If at step 2308, a determination 

15 is made that a meet-me caller is not currentiy leaving a message for this subscriber, 
then control passes to step 2314, whwe a determination is made as to whether a 
meet-me callM' recently left a message for this subscriber. If the time and date stored 
in the 'last meet me message left' fidd 720 of the subscriber master record 700 is not 
more than 20 minutes older than the current date and time, then it is determined that 

20 a meet-me caller recratly left a message, and control passes to stq> 2315 where die 
subscriber is prompted: "A call was recently holding on your meet-me service, 
however the caller diose not to wait and instead left you a message." Control then 
passes to stsp 2316 where the *last meet-me message left' field 720 of the subscriber 
mast^ record 700 is cleared. Control then passes to stq> 2317. Conttol also passes 

25 to stqp 2317 if, at step 2314, it is determined that a meet-me caller did not recently 
leave a message. At step 2317, a determination is made as to whether the subscriber 
has selected an external message center. As described earlier, this determination is 
made by examining the message center number 709 in the subscriber master record 
700. If the message center number 709 contains a phone number, tiien external has 

30 been selected. If the message center number 709 does not contain a phone number, 
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then int^nal message center has been selected. If, at step 2317, it is determined that 
the subscriber has sdected an external message center, then control passes to st^ 
2318, where the caller is prompted: "We have transferred...". Control then passes 
to step 2319 where the *&cteinal message center transfix count' T21 is retrieved from 
the subscriber master record 700, and is voiced to the subscriber by call processor 
435. Control then passes to stqp 2320, where the prompt is completed by playing: 
"...since you last checked messages." Control then passes to the connector labeUed 
"CPF MODE DESCR" at reference 2323. If, at step 2317, it is determined that the 
subscribe had selected the internal message center, then control passes to step 2321 
where the number of messages currently stored for this subscriber on disk SOS is 
determined. At step 2322 then, the call processor 435 prompts the subscriber "You 
have X messages/, where X is the number determined above. Control then passes 
to the connector labelled "CPF MODE DESCR" at reference 2323. The connector 
labelled "CPF MODE DESCR" at reference 2324, causes control to be passed to stq) 
2325, where a description is played of the current call handling mode. This 
description includes the current mode memory number 715, the current call handling 
mode 703, and the current transfer number 707, if j^ypropriate. For example, the 
subscriber may hear: "Your calls are currently being handled by mode memory 10, 
urgent-screened forwarding to 555-1111." If the transfer number 707 is the tag for 
the subscriber's home, office, pager, mobile-phone, or message center, then this 
would be voiced in words, ie: "..to your home." After playing a description of the 
current call handling mode, then control passes to step 2326, where a determination 
is made as to whether the feature timer is currently active. As was described earlier, 
this determination is made by checking the fiMiture timer duration 724. If the feature 
timer is found to be active, then it's status is voiced to the subscriber at step 2327. 
For example, the subscriber may be prompted: "The feature timer is currently active 
and will cause mode memory 10 to be invoked at 5:30 today." Control then passes 
to step 2328. Control also passes to step 2308 if the feature timer was found to be 
inactive at step 2326. At stqi 2328, a determination is made as to whether Uie 
weekly schedule is active. This determination is made by checking the weddy 
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schedule active flag 728 of the subscriber master record 700. If the weekly schedule 
is found to be active, then the status of the weekly schedule is voiced to the 
subscriber at step 2329. For example, the subscriber may be prompted: "The weekly 
schedule is on, and the next step will cause memory 20 to be invoked at 7:30 PM on 
5 Tuesday." Control then passes via connector labelled "CPF MAIN DIRECTORY" 
at reference 2330 to step 2331. Control also passes via connector 2330 to stq> 2331 
if the weekly schedule is found to be inactive at step 2328. At stq> 2331 the call 
processor 435 prompts the subscriber: "Main Directory. Enter 1 to check messages, 
2 to change your forwarding number, 3 to select a memory, 9 to make a call, or 0 
10 for help." Control then passes to a loop consisting of stq>s 2332 through 2339. At 
each of these steps a determination is made as to whether a particular digit has been 
entered by the subscriber. If the result is positive on any of these steps, then control 
is passed to another function. If the digit T is found at step 2332, then control 
passes to the CPF - Command Message Center function, as shown at reference 2340. 

15 If the digit *2* is found at step 2333, then control passes to the CPF * Comnumd 
Forwarding Number function, as shown at reference 2341. If the digit *3* is found 
at step 2334, tiien control passes to the CPF - Command Memory function, as shown 
at reference 2342. If the digit '9* is found at stq> 2335, then control passes to the 
CPF - Command Outdde Call function, as shown at reference 2343. If the digit '0' 

20 is found at step 2336, fhm control passes to the CPF - Command Help function, as 
shown at reference 2344. If tiie digit *4* is found at step 2337, then control passes 
to the CPF - Command Meet Me function, as shown at reference 2345. If the digit 
*5' is found at stq> 2338, then control passes to the CPF - Command Branch Route 
function, as shown at reference 2346. If the digit '8' is found at step 2339, then 

25 control passes to the CPF - Comnuuid Advanced features function, as shown at 
reference 2347. 

A flowchart of the CPF - Command Message Center function is iUustiated in 
FIG. 24. The CPF - Command Message Center function is entered at stqp 2400 and 
control passes to stqi 2401 where a determination is made as to whether tiie 
30 subscriber has selected an Mtemal message center. As described earlier, this 
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determination is made by examining the message center number 709 in the subscriber 
master record 700. If the message center number 709 contains a phone number^ Hien 
external has been selected. If the message center number 709 does not contain a 
phone numb^, then internal message center has been selected. If, at stq> 2401, it 

5 is determined tfiat the subscriber has selected an external message center, then control 
passes to stq> 2402, where die caller is prompted: "Please standby." Control then 
passes to step 2403 where a flash is generated causing switch 4 to place the subscriber 
on hold a apply a dial tone to trunk 3 . Then, after pauang for dial tone at stq> 2404, 
the message center numb^ 709 is dialed by call processor 435 at step TAOS. Then 

10 at step 2406, the trunk 3 is placed on hook, causing switch 4 to transfer the 
subscriber to the message crater numb^. Then at step 2407, the 'external message 
center transfer count' 721 of the subscriber master record 700 is cleared. Control is 
then returned to the CPF - Call Handler Task via the connector labelled "CPF IDLE" 
at reference 2408. If, at step 2401, it is determined that the subscriber has selected 

IS internal message center, then control passes to stq) 2409, where a determination is 
made as to whether the subscriber has any messages stored on disk SOS. If there are 
no messages stored for this subscriber, then control passes to stq) 2410, where the 
subscriber is informed: "You have no messages." Then at step 2411, the subscriber 
is prompted: "Enter 8 to return to the main directory." Control then passes to st^ 

20 2412, where a determination is made as to whether the digit '8' has been entered, and 
if it has not been entered, then control returns to step 2410. If the digit '8' has been 
entered, then control passes to the connector labelled "CPF MAIN DIRECTORY" at 
reference 2413, allowing the subscriber to make additional selections from the main 
directory of the command mode. If at step 2409, the determination is made that the 

2S subscriber does have messages stored on disk SOS, then control passes to step 2414, 
where one of the stored messages is played back to the subscriber, and the subscriber 
is given the opportunity to save or delete the message by entering the digits T or '2' 
respectivdy. Control then passes to stq> 241S, where a determination is made as to 
whether the digit '9' has been entered. If the digit '9' is entered, then control passes 

30 to the CPF - Command Outade Call function as shown at reference 2416, where the 
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subscriber is given the opportunity to make a call, pertu^s returning a call to the 
person who left the message. If the digit '9* was not entered, flien control passes to 
step 2417, where a determination is made as to whether any more messages are stored 
on the disk 505. If more messages exist, thai control is returned to step 2414. If 
5 no more messages exist, then control passes to step 2418, where the subscriber is 
prompted: "You have no more messages. Biter 8 to return to the main directory." 
Control then passes to step 2419, where a determination is made as to whether the 
digit *8' has been entered, and if it has not been entered, then control returns to step 
2418. If the digit *8* has been entered, then control passes to the connector labelled 

10 ^ "CPF MAIN DIRECTORY" at reference 2413, allowing the subscriber to make 
additional selections from the main directory of the command mode. 

A flowchart of the CPF - Command Fonvarding Number function is illustrated 
in FIG. 25. The CPF - Command Forwarding Number function is entered at step 
2500 and control passes to step 2501 where a determination is made as to whether the 

15 current call handling mode 703 for tliis subscriber is 'message center' or branch 
routing'. Since it is not logical to change a forwarding number in a mode that does 
not require a forwarding number, if it is determined that either of these modes are 
active, then control will pass to step 2502, where the subscriber wiU be prompted: 
"Invalid command." Control then passes to the connector labelled "CPF MAIN 

20 DIRECTORY" at reference 2503, allowing the subscriber to make additional 
selections from the main directoiy of the command mode. If, at step 2501, it is 
determined that the current call handling mode 703 is not 'message center' or 'branch 
routing', then control passes to step 2504, where a determination is made as to 
whether the transfer number 707 is set equal to the 'meet-me tag' . If so, then control 

25 passes to step 2505, where the subscriber is prompted: "Yotir calls are currently 
bdng forwarded to you via your meet me service. ** Control then passes to step 2508. 
If, at stq> 2504, it is determined that the forwarding number is not equal to the 
'meet-me tag' then control passes to step 2506, where the subscriber is prompted: 
*Your calls are currently bdng forwarded to..." Control then passes to step 2507, 

30 where the transfer number 707 is retrieved from the subscriber master record 700, 
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and voiced to the subscriber. Control then passes to step 2508, where the subscriber 
is prompted: *Please enter your new forwarding number, or enter to skip this, or 
enter 6 to use your meet-me service/ Control then passes to step 2509, v/hm a 
determination is made as to whether the subscriber has entered a valid phone number, 
5 or a tag for home, office, or mobile phone. If so, then control passes to stq> 2510, 
where the phone number is stored as the new transfio' number 707 in the subscriber 
master record 700, and the subscriber is pron^ted: "Accepted, your calls are 
cunenfly bdng forwarded to.,." , and the transfiM- number 707 is voiced. Control 
then passes to the CPF - Command Feature Timer function as shown at reference 

10 2511. If it is determined at step 2509 that the subscriber has not entacd a phone 
number, then control passes to stqi 2512, where a determination is made as to 
wheQi^ the subscriber has mt^ed the digit *6*, and if so control passes to step 2513 
where the 'meet-me tag' is stored as the transfer number 707 in the subscribe- master 
record 700, and flie subscriber is prompted: "Accepted, your calls are currently being 

15 forwarded to you via your meet-me service." Control then passes to the CPF - 
Command Feature Timer function as shown at reference 2511. If it is determined at 
stq> 2512 that the digit '6* has not been entered, then control passes to stsp 2514, 
where a determination is made as to wheth^ the digit ' *' has been ratered, and if not 
control returns to step 2509. If the digit has been entered, then the transfer 

20 number 707 rraiains unchanged, and control passes to the CPF - Command Feature 
Timer function as shown at reference 2511. 

A flowchart of the CPF - Command Feature Timer function is illustrated in 
FIG. 26. The CPF - Command Feature Timer function is mtered at stq) 2600 and 
control passes to stq> 2601 where tiie subscriber is prompted: "Please enter the lengtti 

25 of time you wold like your current feature to be in effect, or enter * to skip tiie 
feature timer." Control then passes to step 2602, where a determination is made as 
to whether tiie digit has been entered by tiie subscriber. If flie digit has been 
entered, tfien control passes to step 2603, where tiie subscriber is prompted: 
"Accepted, your feature wiU be in effect until further notice." Control then passes 

30 to ttie connector labelled "CPF MAIN DIRECTORY" at reference 2613, allowing tiie 
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subscriber to make additional selections ftotn the main directory of the command 
mode. If at step 2602, it is determined that the digit has not been entered, then 
control passes to step 2604 where a determination is made as to whether a valid 
duration has been entered. TTiis duration must be in the form of hours first followed 

5 by minutes. For example, to enter 1 hour and 20 minutes, the subscriber must entw 
•1 2 0'. If a valid duration is not found to.be entered at step 2604 then control 
letums to step 2602. If a valid duration is entered, then control passes to step 2605, 
where the duration is stored as the 'feature timer duration* 724 of the subscriber 
master record 700, and the subscriber is prompted: "Accepted,..." and the duration 

10 . time is voiced. Control then passes to step 2606 where the subscriber is prompted: 
-Please enter the memory number you wish to invoke upon termination of the feature 
timer, or enter * to use the previous mode, or touch 9 to use the schedule." Control 
then passes to step 2607, where a determination is made as to whether the subscriber 
has entered the digit and if so then at step 2608 the previous mode memoiy is 

15 saved in temporary mode memory 0, mode memory 0 is stored as the feature timer 
termination mode 725 of the subscriber master record, and the subscriber is 
prompted: "Accepted, your feature will be in effect until (time) at which time the 
previous mode wiU be invoked.", where the value of (time) corresponds to the current 
time plus the feature timer duration 724. Control then passes to the connector 

20 labeUed "CPF MAIN DIRECTORY" at reference 2613, allowing the subscriber to 
make additional selections from the main directory of the command mode. If at step 
2607 it is determined that the digit has not been entered, then control passes to 
step 2609, where a determination is made as to whether the digit *9' is entered, and 
if so control passes to step 2610 where the weekly schedule is saved in temporary 

25 mode memoiy 0, mode memory 0 is stored as the feature timer termination mode 725 
of the subscriber master record, and the subscriber is prompted: "Accepted, your 
feature wiU be in effect untU (time) at which tirne the weekly schedule will be 
invoked.-, where the value of (time) corresponds to the current lime plus the feahire 
timer duration 724. Control passes to the cqraiector labeUed "CPF MAIN 

30 DIRECIORY- at reference 2613, allowing tf>e subscriber to make additional 
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sdections from the main directoiy of the command mode. If at step 2609 it is 
determined that the digit '9Vhas not been entered, then control passes to stq> 2611. 
where a detennination is made as to whether a valid mode memory 10 through 99 is 

entered, and if so control passes to step 2612 where the mode memory is stored as 
the feature timer termination mode 725 of the subscriber master record, and the 
subscriber is prompted: 'Accepted, your feature win be in efiect untU (time) at which 
time mode memory XX will be invoked. where the value of (time) corresponds to 
thecunenttimeplusthefeaturetimerduration724. Control passes to the connector 
labeUed "CPF MAIN DIRECTORY- at reference 2613, allowing the subscriber to 
make additional selections fiom the main directory of the command mode. 

A flowchart of the CPF - Command Memory function is illustrated in HG. 

27. The CKF- Command Memory function is entered at atq) 2700 and control 
passes to Step 270 1 where the subscriber is prompted: ' Your calls are cunently being 

handled via mode memory XX.-. where XX is thecurrent mode memory number715 
of the subscribe master record. Control then passes to stq> 2702, where a 

description of the mode is voiced to the subscriber. Tlis description includes the 
current call handling mode 703, and the current transfer number 707. if appropriate 
For example, die subscriber may hear "Your caUs are cuirenfly being 
mgent-screened forwarded to 555-1111.- If the transfer number 707 is the teg for 
the subscriber's home, office, pager, mobile^phone, or message center, then this 
would be vdoed in words, ie: -,.to your home." Control then passes to step 2703 
wherethe subscriber ispromptedj-Heaseeateranew mode memorynumberorenter 
*toskipthis.- Control then passes to stq, 2704 where a determination is made as 
to Whether the digit - has been entered. If the digit - is entered, then control 

passes 10 the a»F - Command Feature Timer function as shown at refere^^ 
If at step 2704. it is determined that the digit has not been entered, then control 
passes to Step 2705. where a determination is made as to whether a valid 2 digit mode 
memory number has been entered, and if such a mode memory number has not been 
entered, then control returns to step 2703. If a valid mode memory number is 
entered, then control passes to step 2706, where the mode memory number is stored 
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as the current mode memoiy number 715 of the subscriber master record 700, the 
corresponding mode memoiy 800 is copied to the subscriber mast^ record, the 
subscriber is prompted: "Accepted, you have selected mode memory XX, which 
causes your calls to be...", and thai control passes to step 2707. At step 2707, the 
5 prompt is completed by playing a brief desciqition of the sdected mode memory. 
The description includes the call handling mode 7(^, and the transfer number 707 if 
zppropriBto. For example, at step 2707 the iraiainder of the prompt may be: 
"...handled by your message cento*." At step 2708 a determinatioh is made as to 
whether the selected mode memory requires an 'externally entered numbo*'. This is 

10 determined by checking the transfer number field 707 of the sfdected mode memory, 
to detomine if it contains an 'externally entered number' tag. If diis is the case, then 
the subsoiber must enter a transfer number after selecting this memory. If the 
externally entered number is not required, then control passes to flie CPF - Command 
Feature Tim^ function as shown at reference 2722. If it is determined at step 2708 

IS thatanexternaUyentered numberisrequired, then control passes to step 2710, whm 
the subscriber is prompted: "Please enter your new forwarding number or enter * to 
skip this and use....". Control then passes to stq> 2711 v/here the previous transfer 
number is voiced to the subscriber. Control then proceeds to stq) 2712 where the 
subscriber is further prompted with: "..or enter 6 to use your meet-me service." 

20 Control then passes to step 2713 whm a determination is made as to whether the 
digit has been entered. If the digit has been entered then control passes to step 
2716. Otherwise, control passes to step 2714 wh^e a determination is made as to 
whether a phone numb^ or tag has been entered by the subscriber. If not, then 
control returns to step 2710. If a phone number or tag has been entered^ then control 

25 passes to step 2715 where the phone numbo^^ is stored as the transfer number 707 of 
the subscriber master record 700, the subscriber is promi)ted: "Accepted...", and the 
phone numb^ or tag is voiced. Control then passes to step 2716, where a 
determination is made as to whether the memory has an extension number in the 
extension number field 708 of the subscriber master record TCiO. If an extenaon 

30 number does not exist in this fidd, then control passes to the CPF - Command 
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Feature Hmer function as shown at reference 2722. If at stq) 2716 it is det^mined 
that an extension number does exist, then control passes to step 2717 where the 
subscribe is given an opportunity to modiiy the extension numb^. At step 2717 the 
subsoiber is prompted: "Please enter your new extension number or ent^ * to skip 
S this and use Control then passes to stq> 2718 where the phrase is completed 
by voidng the current exten^on number 708. .Control thm passes to stq> 2719 where 
a determination is made as to whether a new extension numbo* has been entered, and 
if so, then control passes to st^ 2720 where the extension number is stored in the 
extension number field 708, the subscriber is prompted: "Accepted,..", the new 

10 extension number is voiced, and control passes to the CPF - Command Feature Timer 
function as shown at reference 2722. If at step 2719 it is determined that an 
extension number has not been entered then control passes to step 2721, where a 
determination is made as to whether the digit "*" is entered, and if the digit is 
not entered then control returns to step 2717. If at step 2721 it is determined that the 

15 digit is entered then control passes to the CPF - Command Feature Timer 

function as shown at reference 2722. 

A flowchart of the CPF - Command Outside Call function is illustrated in 
FIG. 28. The CPF - Command Outside Call function is entered at step 2800 and 
control passes to step 2801 where the call processor 435 plays a 'stutter dial tone' to 

20 the subscriber. Control then passes to step 2802 where a determination is made as 
to whethCT the subscriber has entered the digit. If the digit has been entered, 
then control passes to the connector labelled "CPF MAIN DIRECTORY" at reference 
2803, allowing the subscriber to make additional selections from the main directory 
of the command mode. If at step 2802 it is determined that the subscriber has not 

25 entered the digit, then control passes to step 2804 where a determination is made 
as to whether the subscribe has entered a phone number that he wishes to be 
connected to. If a phone number has not been entered, then control returns to step 
2802. If at step 2804 it is determined that a phone number has been entered, then 
control passes to step 2805, where a flash is goioated, causing switch 4 to place the 

30 subscriber on hold, and spplying a dial tone to the trunk 3. Then, after a pause for 
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dial tone at step 2806, the call processor 435 dials the phone number at stq) 2807, 
which had been entered by the subscriber. Control then passes to stq> 2808, where 
the 'multiple outside calls allowed' flag 729 of the subscriber master record 700 is 
checked. If this flag is not active, then control passes to step 2809 where the trunk 
5 3 is placed on hook, causing switch 4 to transfer the subscriber to the dialed number, 
and control is returned to the CPF - Call Handler Task via the connector labeUed 
"CPF IDLE" at reference 2810. If at step 2808 it is determined that the 'multiple 
outside calls allowed' flag 729 is set, then control passes to stq> 281 1, where a flash 
is genOTted which causes the subscriber to be conferenced to the dialed number while 

10 ^ maintaining trunk 3 in the connection. In this way the subscriber may make 
additional calls, or later return to the main directory without hanging up and calling 
back. After the flash is generated at step 2811, control passes to step 2812 where a 
loop is entered waiting for the subscriber to enter the digit sequence '##'. When 
trying to detect DTMF digits while conversation may be present, as is the case in this 

15 situation, requiring the two digits in sequence reduces the likelihood of falsing on 
voice. If the subscriber enters thm control passes to step 2813 where a flash 
is generated causing switch 4 to disconnect the third party from the conference, 
leaving only the subscribe connected to trunk 3. Control then returns to step 2801, 
where the subscriber may make another call, or enter '#' to return to the main 

20 directory. 

A flowchart of the CPF - Command Hdp function is illustrated in FIG. 29. 
The purpose of this function is to provide help to the subscriber who is using the 
Command Mode features of the Telephone Control System. This is accomplished by 
allowing the subscriber to enter the digit '0' for help from any of the command mode 

25 functions. Once the digit *0' is entered, the subscriber is provided with an 
explanation of die function which was being accessed at that moment. The subscriber 
may also touch another digit *0' to reach a live client services representative. The 
CPF - Command Help function is entered at step 2900 and control passes to step 
2901 where the step number of the function from which the CPF - Command Help 

30 was requested is saved for later use. Then at step 2902, the subscriber is prompted: 
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"You have sdected the hdp function. You may oiter 0 to be connected to a cliott 
sovices <q)aator, 8 to retuni to the nuin directoiy, or # to return to the point whe^ 
you woe ^en you entered the h^ function." Control tfioi passes to stq> 2903, 
where a context sensitive hdp prompt is played, based on the step number saved in 
by stq> 2901. For example, if the saved step number indicated that the help function 
was accessed while in the CPF - Command Forwaidiqg Number fimction, then the 
call processor 435 would play the piestored hdp prompt assodated with Uiat function: 
"When you sdected the hdp function you were in the process of dianging your 
forwarding number." Control then passes to stq> 2904 whoe a determination is made 
as to whethff the digit *0' has been entered, and if so, control then passes to step 
2905 where a flash is generated, cauang switdi 4 to place the subsaiber on hold, and 
flying a dial tone to die trunk 3. Then, after a pause for dial tone at step 2906, 
die call processor 435 dials tiie pboat number at blodc 2907, which is associated with 
a dient services representative. Control dien pasises to step 2908 where the trunk 3 
15 is placed on hook, causing switdi 4 to transfer the subscriber to the dialed number, 
and control is returned to the CPF - Ctdl Handler Task via die connector labeUed 
"CPF mUB" at reference 2909. If at step 2904 it is determined that the digit '0' is 
not entered, then omtral passes to s^ 2910 «*ae a determination is made as to 
wheflier the digit •8* has been entoed, and if so, control passes to the connector 
20 labdled "CPF MAIN DIRECTORY" at reference 2911, allowing the subscriber to 
make additional sdections from flie main directory of the command mode. If at step 
2910 it is determined that the digit *8' is not entered, then control passes to step 2912 
whae a detramination is made as to whether the digit *#' is entered, and if not 
control returns to stq) 2902. Ifthe digit is entered, then the step number that was 
25 saved at step 2901 is retrieved and the control returns to that stq>. 

A flowchart of the CPF - Command Meet Me function is illustrated in FIG. 
30. The purpose of this function is to process the call for a subscriber who has called 
in, entered his PIN code 702, and wishes to be connected to a meet-me caller who 
is holding for him. The CPF - Command Meet Me function is entered at step 3000 
30 and control passes to step 3001 where a flash is generated, causing switch 4 to place 
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the subscriber on hold and apply a dial tone to the trunk 3. Tljen, after pausing for 
dial tone at step 3002, the call processor 435 dials the phone number of the lines 120 
which are connected to the Meet Me FaciUtyCMMP) 115 at step 3003. Controlthen 
passes to step 3004 where a 15 second timer is started, and then to stq) 3005 where 

5 the 15 second timer is checked. If the 15 second timer has not expired, then control 
passes to step 3006 where a determination is made as to whether a **' tfgit is 
detected, indicating that the MMF 115 has answered the call. If the digit is not 
detected then control returns to step 3005. If at stq) 3006, the digit is detected, 
then control passes to step 3007 where the call processor 435 dials '01 ' indicating this 

10 call is from a subscriber, and then dials the subscriber's DID number 701, thereby 
fully identifying the call to the MMF 1 15. Control then passes to stqp 3008 where 
a flash is generated causing switeh 4 to take the subscriber off of hold and create a 
conference between the subscriber, trunk 3, and the Une 120 of the MMF 115. 
Control then passes to step 3009 where a 4 second pause is initiated to allow the 

15 MMF 1 15 time to connect the caller into the call. Control then passes to step 3010 
where the subscriber and caller are prompted by call processor 435: "Go ahead 
please." Control then passes to step 3011 where the trunk 3 is placed on hook, 
causing the switch 4 to transfer die subscriber to the line 120 of the MMF 115. 
Control is then returned to the CPF - Call Handler Task via the connector labeUed 

20 "CPF IDLE" at reference 3012. If at step 3005 it is determined that the 15 second 
timer had expired, indicating that the MMF 115 had not answered the call, then 
control passes to step 3013 where a flash is generated causing switeh 4 to create a 
temporary confowice between the subscriber and the dialed number, and then after 
a 2 second pause at stq» 3014 another flash is generated at step3015 causing switch 

25 4 to drop the dialed number from the confidence and leave just the subscriber 
connected to the trunk 3. Control dien passes to step 3016 where the subscriber is 
prompted: "I'm sony, we are unable to connect your call at this time. " Control then 
passes to the connector labelled "CPF MAIN DIRECTORY" at refierence 3017, 
allowing the subscriber to make additional selections from the main directory of tiie 

30 command mode. 



wo 91/07838 



PCr/US90/06729 



76 

A flowchart of the CPF - Command Branch Route function is iUustiated in 
FIG, 31. The Ca»F - Command Btanch Route function is entered at stq> 3100 and 
control passes to step 3101 where a determination is made as to whether the cunent 
caU handling mode 703 is 'branch-routing', and if it is not control is passes to step 
5 3102 where the subscriber is prompted: "InvaUd command.", and control passes to 
the connector labelled "CPF MAIN DIRECTORY" at reference 3103, aUowing the 
subsciib» to make additional sdections firom the main directory of tiie command 
mode. If at stq> 3101 it is determined that the caU handling mode 703 is 'branch 
routing' then control passes to step 3104 where the subscriber is prompted: "Enter 
10 1 to record a new branch routing greeting, 2 to change branch routing numbers, 3 to 
. change the branch routing defeult number, or '#' to return to the main directory." 
Control then passes to step 3105 where a determination is made as to whether the 
digit '1' is entered, and if so, control passes to step 3106 where the subscriber is 
prompted: "Your branch routing greeting is...". Then at step 3107, the branch 
15 routing greeting for this subscriber is retrieved from disk 505 and played back to the 
subscriber. Control then passes to step 3108 where the subscriber is prompted: 
"Please record your new branch routing greeting at the tone, or enter * to skip this 
and use the existing branch routing greeting... BEEP." Then at step 3109, the new 
greeting is recorded and control passes to stq) 3110 where a determination is made 
20 as to whether the greeting is done, and if it is control passes to step 31 11 where the 
new branch routing greeting is saved to disk 505 and then control returns to step 
3104. If at stq) 3110 it is determined that the greeting is not done, then control 
passes to stq) 3112 where a determination is made as to whether the digit is 
entered, and if not control returns to step 3109. If at step 31 12 it is determined that 
25 the digit ♦*' is entered, then control passes to step 3113 where the old branch routing 
gre^g on disk 505 is left unchanged, and control then passes to step 3104. If at 
step 3105 it is determined that the digit '1' is not pressed, then control passes to step 
3114 where a determination is made as to whether the digit '2' is entered, and if it 
is entered then control passes to stq) 31 15 where the subscriber is prompted: "Please 
30 enter the branch routing directory digit 1 to 9 for the phone number your wish to 
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change, or touch * to skip this." Control then passes to stq> 3116 where a 
detenninatim is made as to whether the digit '** is entered, and if it is entered 
control letums to step 3104. If at step 31 16 it is determined that the digit is not 
enteied, then ocmtrol passes to stq) 3117 whoe a detmnination is made as to whether 
5 one of die digits '1' to '9' are entered, and if one of those digits is entoed control 
dial passes to stqp 3118. Odierwise control returns to stq> 3116. At stq> 3118 die 
subscriber is prompted: "The branch routing transfa numbo- for digit X is....". 
Control then passes to stq) 3119 where the branch routing number 722 that 
corresponds to die digit entered in stq) 3117 is retrieved from die subscriber masto* 

10 recoid 700 and voiced to die subscriber. Then at step 3120 die subscriber is 
prompted: •Please enter the new branch routing transfer number or touch * to skip 
this without making a change." Control then passes to stq) 3121 where a 
determination is made as to whether the digit *♦* is entered, and if it is enteied 
control returns to step 3104. If at stq) 3121 it is determined that fte digit is not 

15 entered, then control passes to stq) 3 122 where a determination is made as to whether 
a phone number has been entered, and if a phone number has not been entCTed, 
control returns to stq) 3121. If at step 3 122 a phone number is entered, then control 
passes to step 3123 where the subscriber is prompted: "Accq)ted.* Then at stq) 3124 
the new phone number is voiced to the subscriber. Control then passes to stq) 3125 

20 where the new phone number is saved as the branch routing number 722 which 
corresponds to the digitentered in stq) 3117. Control then returns to stq) 3104. If 
at stq) 3114 it is determined that the digit '2' is not altered, then control passes to 
stq) 3126 where a detOTnination is made as to whether the digit '3' is entered, and 
if it is entered, then control passes to step 3127 where the subsoiber is prompted: 

25 "The branch routing default transfer number is ..." Control then passes to stq) 3128 
where the branch routing default number 723 is retrieved from the subscriber master 
record 700 and voiced to the subscriber. Hien at stq) 3129 the subscriber is 
pronipted: "Please enter the new branch routing default transfer number, or toudi * 
to skip this without maldng a diange." Control then passes to stq) 3130 where a 

30 determination is made as to whether the digit is entered, and if the digit is 
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entered control returns to step 3104. If at step 3130 it is detennined that tiie digit 
is not entered, then control passes to stq> 3131 where a determination is made as to 
whether a phone numb^ has been entered, and if a phone numb^ has not been 
ent^ control returns to stq> 3130. If it is determined at st^ 3131 fliat a phone 
5 number has been entered, then control passes to stq> 3132 where the subscriber is 
prompted: "Accq>ted." Control then passes to step 3133 where the new phone 
number is voiced to the subscriber. Control then passes to step 3134 where the new 
phone number is saved as the branch routing de&ult number 723 in the subscriber 
mastCT record. Control then returns to step 3104. Ifat step 3126 it is determined 

10 that the digit '3* is not entered, then control passes to step 3135 where a 
determination is made as to whether the digit is entered, and if it is not entered 
control thm returns to step 3104. If at step 3135 it is detennined that the digit T 
is entered then control passes to the connector labelled *CPF MAIN DIRECTORY" 
at reference 3136, allowing the subscriber to malce additional selections from flie main 

15 directory of the command mode. 

A fiowdiart of flie CPF - Command Advanced Features function is illustrated 
in FIG. 32. The purpose of tfiis function is provide the subscriber with the 
opportunity to modify those features of the Telephone Control System 1 which do not 
need to be modified on a regular basis. These features include allowing the 

20 subscriber to program mode memories, allowing the subscriber to record his 'drop-in' 
name, or his personalized greeting, allowing the subscriber to program his reserved 
numbCTS, and allowing the subscribe to activate or deactivate the weekly schedule. 
The CPF - Command Advanced Features function is entered at step 3200 and control 
passes to step 3201 where the subscriber is prompted: "Advanced Features Directory. 

25 Enter 1 to program mode memories, 2 to record greetings, 3 to program reserved 
numbers, 4 to activate the weekly schedule, 5 to deactivate the weekly schedule, or 
# to return to the Main Directory." Control then passes to step 3202 where a 
determination is made as to whether the digit T is entered. If the digit T is 
entered, then control passes to step 3203 where the subscriber is allowed to specify 

30 a mode memory number 802 of value '10 to '99'. If the mode memory number 802 
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specified already aists the call processor voices the status of that memory. The 
subscriber is then givCT an opportonity to modify the parameters 8 
mode memory. When the subscriber is finished modifying the contents, the changes 
are saved in mode memory 800. Control then returns to stq) 3201. If at step 3202 
5 it is determined that the digit T is not entered, then control passes to step 3204 
where a determination is made as to whether the digit 2 is entwed. If the digit '2' 
is entered, thoi control passes to step 3205 whw the subscriber is allowed to listen 
to and re-record the "drop-in* name and the 'personalized greeting*. If the subscribe 
does re-record either of these, then tfie changed name or greeting is saved on disk 

10 505. Control then returns to step 3201. Ifatstq) 3204 it is determined that the digit 
'2' is not entered, then control passes to stq) 3206 where a determination is made as 
to whether the digit '3* is entered. If the digit '3' is enteried, then control passes to 
step 3207 where the subscriber is allowed to modify the 'message center number* 
709, the 'pager number' 710, the 'office number' 711, the 'home number' 712, or 

15 the 'mobile phone number' 713. If the subscriber changes any of these numbers then 
the new number is saved in the corresponding field of the subscriber master record 
700. Control then returns to step 3201. Ifat step 3206 it is determined that the digit 
'3' is not OTtered, then control passes to stqi 3208 where a determination is made as 
to whether the digit '4' is entered. If the digit '4' is entered, then control passes to 

20 step 3209 where the subscriber is allowed to activate the weekly schedule. If the 
subscriber chooses to activate the weekly schedule, then the 'weekly schedule active' 
flag 728 of the subscriber master record 700 is set. Control then returns to step 
3201. If at step 3208 it is determined that the digit '4' is not entered, then control 
passes to step 3210 where a determination is made as to whether the digit '5' is 

25 entaed. If the digit '5' is entered, then control passes to step 3211 where the 
subsoiber is allowed to deactivate the weekly schedule. If the subscriber chooses to 
deactivate the weekly schedule, then the 'weekly schedule active' flag 728 of the 
subscriber master record 700 is cleared. Control tiien returns to step 3201 . If at step 
3210 it is determined that the digit '5' is not entered, then control passes to step 3212 

30 v/hm a detennination is made as to whetiior the digit *#' is entered. If the digit '#' 
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is not entered, then control returns to step 3201. If at step 3212 it is determined that 
the digit is mtered then control passes to the connector labelled "CPF MAIN 
DIRECTORY" at reference 3213, allowing the subscriber to make additional 
selections from the main directory of the command mode. 
5 A block diagram of the Meet-Me Fadlity (MMF) 1 15 is illustrated in HG. 33. 

As was discussed earlier, the MMF 115 interfaces to tip-ring lines 120. These Unes 
are provisioned by switch 4 with the CENTREX feature of 'caU transfer', which 
allows a caller to be transferred to another number by flashing, dialing the number, 
and then going on hook. These lines are also provisioned by switch 4 with the 

10 CENTREX feature of 'barge-in*, which allows a party on one of the lines 120 to 
baige into a conversation in progress on another of the lines 120. This is 
accomplished by flashing, dialing a baxge-in code (*77), and then dialing the intercom 
code associated with the line 120 of the conversation to be baiged-in on. As was 
mentioned earlier, to fully undwstand the operation of the meet-me feature it is 

15 necessary to also review the explanations which are associated wifli HG. 21 (CPF - 
Meet Me CaUer), FIG. 30 (CPF - Command Meet Me), and HG. 34 (Meet Me 
Facility Main Task). Referring now to FIG. 33, the lines 120 are shown connected 
to call processors 3300, whidi contain a tip-ring interfece and DTMF generators and 
detectors. The functions of call processor 330 are well known in the art, and many 

20 products, such as the Model D41B manufactured by Dialogic Corporation, exist 
commerdally which can accomplish these functions. The MMF 115 also contains a 
CPU 3301 which contains among other things a microprocessor, a boot ROM, a 
RAM, and a disk. The MMF 1 15 also contains a data network interface module 3302 
which connects to the high speed data network 150, The functions of data network 

25 interface 150 are well known in the art, and many products, such as the Model 
COM4i from Digiboard Coiporation, exist commercially which can accomplish these 
functions. The call processors 3300, the CPU 3301, and the data network interface 
3302 are all shown connected to an internal data bus 3303. Tlie CPU 3301 initializes 
itself at power-up using the boot ROM and then loads a control program into memory 

30 which it then executes. The control program allows for the control of simultaneous 
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activities on the lines 120. 

A flowchart of the Meet Me Facility Main Task is illustrated in FIG. 34. The 
Meet Me Facility Main Task is the part of the MMF 115 control program which 
controls the activities on one of the lines 120. The Meet Me Facility Main Task is 
5 entered at step 3400 and control passes to step 3401 where a determination is made 
as to whether the call processor 3300 has detected a ring signal on tfie line 120, and 
if a ling signal is not detected, then control rmiains at stq> 3401. If a ring signal is 
detected, thai control passes to st^ 3402, where the liile 120 is taken off hook by 
call processor 3300, thereby answering the incoming call. At step 3403, a 1 second 
10 pause is initiated to allow for the line 120 to settle, and then at step 3404 the call 
processor 3300 dials the DTMF digit as an answer indication to the CPF 100 
which is calling. Then at step 340S a 5 second timer is started, and control then 
passes to step 3406 where tiie 5 second timer is checked. If the5 second timer has 
expired, then control passes to step 3407 where tiie line 120 is placed on-hook by call 

15 processor 3300, and then control returns to step 3401. If at step 3406 it is 
determined tiiat tiie 5 second timer has not expired, tiien control passes to step 3408 
where a determination is made as to whether tiie DTMF digit sequence '00* is 
detected by call processor 3300, indicating tiie call is a meet-me callcjr from CPF 
100. If the digit sequence '00' is not detected, tiien control passes to step 3409 where 

20 a determination is made as to whether ttie DTMF digit sequence '01' is detected, 
indicating tiie call is a meet-me subscriber from CPF 100. If tiie digit sequence 'Or 
is not detected, then control returns to step 3406 where the 5 second timer is again 
checked. If at step 3408 it is determined tiiat the digit sequwice '00' is detected, tiien 
control passes ^ia a connector labelled "MMF GAl-LER" at rrference 3410 to step 

25 3411, where a determination is made as to whetiier a DTMF digit sequence 
rq)resenting the Access Number 701 of the subscriber being called is detected by call 
processor 3300. If a valid phone number is not detected, then control remains at step 
3411. If a valid phone number is detected, then control passes to step 3412 where 
a 2 second pause is initiated. Then at stq> 3413, the call processor 3300 dials tiie 

30 DTMF digit to inform tiie CPF 100 tiiat the connection has been successful so £ar. 
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Control then passes to step 3414 where a det^mination is made as to whether the 
DTMF digit 'd' is detected, indicating that the subscriber has called into the CPF 
100, and the CPF 100 is about to conference him to the MMF 1 15. If the digit 'd* 
is not detected then control remains at step 3414. If the digit 'd' is detected, then 

5 control passes to step 3415 whote a flash is generated on lines 120 causing the 
CENTREX system serving lines 120 to place the calling party Qn this case the CPF 
100) on hold, and a dial tone to be ^plied to line 120. Control then passes to stq) 
3416 where a determination is made as to whether the subscriber has yet been 
connected to one of the other of lines 120 on the MMF 1 15. If the subscriber has not 

10 yet been connected, then control remains at step 3416. If it is det^nined that the 
subscriber has connected to one of the oth^ of lines 120, then control passes to step 
3417, where the CENTREX *barge-in code' i*77) is dialed by the DTMF generator 
of call processor 3300. Then at stq) 3418, the call processor 3300 dials the intercom 
code for the line 120 which is currently connected to the subscriber. Control then 

15 passes to step 3419 where a 2 second pause is generated, and then to step 3420 where 
a flash is generated. This causes the line 120 which is connected to the subscriber 
to be connected via the CENTREX system to the line 120 which is connected to the 
caller. Control then passes to step 3421 where control remains while the subscriber 
and caller converse, until a loop interruption signal is detected on line 120 indicating 

20 at least one of the two parties has disconnected. Control then passes to step 3422 
where the line 120 is placed on hook, and control the returns to step 3401 . If at step 
3409 it is determined that the digit sequence '01* is detected, then control passes via 
a connector labelled "MMF SUBSCRIBER" at reference 3423 to step 3424, where 
a determination is made as to whether a DTMF digit sequence representing the 

25 Access Number 701 of the subscriber is detected by call processor 3300. If a valid 
phone number is not detected, then control remains at stq> 3424. If a valid phone 
number is detected, then control passes to step 3425 where an indication is made 
available that a subscribe is connected to the MMF 115 on this line 120. Control 
then passes to step 3426 where a 3 second pause is initiated, allowing time for the 

30 line 120 connected to die subscriber to perform die barge-in sequence. Control then 
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passes to step 3427 where the line 120 is placed on hook causing the CENTREX 
system to call transfer the subscriber to the line 120 which has just baiied-in. 
Control then returns to step 3401. 

A block diagram of the Subscriber Access FaciHty (SAF) 1 10 is iUustrated in 

5 HG. 35. The SAF 110 provides a means by which subscribers can access the 
Telephone Control System 1 via trunks which provide automatic number identification 
(AMI). SAF trunk interfece 3500 interfaces the SAF 110 with trunks 8. The trunk 
interface 3500 is the same trunk interface as was described eariier at reference 400 
used in the CPF 100, however the E & M Lead Control Circuit operates under a 

10 slightly different set of instructions, as will be described below in the explanation 
which accompanies HG. 36. Still referring to FIG. 35, as was discussed earlier, the 
preferred embodiment of the TELEPHONE CONTROL SYSTEM 1 employs a 
Feature Group D (FGD) feciUty for trunks 8. This is provided via a 4-wire E&M 
trunk provisioned with TYPE I signaling, which is weU known in tiie art. These type 

15 of trunks provide a 2-wire telanced transmit audio connection, a 2-wire balanced 
receive audio connection, an E-Lead, and an M-Lead. Although only one trunk 
interfece 3500, one trunk 8, and one call processor 3504 are shown in HG. 35, it 
should be readily evident to one skilled in the art that additional trunk interfaces and 
call processors may be added to support additional trunks. The trunk interface 3500 

20 provides a two-way audio path shown at reference 3501 , a loop status ouq)ut shown 
at reference 3502, and a on/off hook control input shown at reference 3503. These 
lines are shown connected to caU processor 3504 which performs the functions of 
voice storage and playback, DTMF generation and detection, and call control. 
Devices which perform the fimcdons of call proxjssor 3504 are weU known^ i 

25 and many products, such as the ModdD41B manufactured by Dialogic Corporation, 
exist commercially which can accomplish these functions. Also shown is a muW 
frequenqr detector module 3505 which is shown cotinected to the call processor 3504. 
A comraerdally available multi-fipequoicy module capable of performirig this function 
is tiie Modd MF/40 manufectured by Dialo^c Corporation. A data network interfece 

30 3507 is used to connect the SAF 110 to the other subsystems of the Telephone 
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Control System 1. Data network interface 3507 passes data messages between the 
SAF 1 10 and these other subsystems. The fimctions of data network interface 3507 
are well known in the art, and many products, such as the Model COM4i from 
Digiboard Corporation, exist commercially which can accomplish these functions. 
5 CPU 3506, which contains a microprocessor, a boot ROM, a RAM, and a disk, 
controls all functions of the SAF 1 10. The trunk interface 3500, the CPU 3506, tfie 
call processor 3504, and tiie data network interface 3507 are all shown connected to 
an int^al data bus 3508. The CPU 3506 initializes itself at power-up using the boot 
ROM and ttien loads a control program into memory which it then executes. The 

10 control program allows for the control of simultaneous activities on the trunks 8. An 
explanation of the control program for the SAF 110 accompanies FIG. 37. 

A flowchart of the operation of E&M control drcuit for the trunk intarfiace 
3500 of the SAF 1 15 is shown in FIG. 36. As the construction of the trunk interface 
3500 of FIG. 35 is identical to that of the trunk interface 400 of HG. 5, the 

15 explanation which follows will refer to the reference numbers of FIG 5 when 
discussing the internal components of the trunk interface 3500. Referring now to 
HG. 36, the E&M Lead Control Circuit Operation for the SAF Trunk Interface 
function is entCTed at step 3600 and control passes to step 3601 where the control 
circuit 450 idles waiting for an indication from current detector 440 that the E-Lead 

20 has gone off-hook. When the E-Lead does go off-hook, control passes to step 3602 
whCTe an "Incoming Call" signal is sent to CPU 3506 via buffer 460, Control then 
passes to stq> 3603 where a determination is made as to whether an off-hook signal 
is received from call processor 3504 signifying that the CPU 3506 is ready to accept 
the call. If the off hook signal is detected, then control passes to step 3604 where the 

25 'loop status' 3502 is set active. Control then passes to step 3605 whm the M-Lead 
is winked by taking the M-Lead relay 455 momentarily off-hook. Control then passes 
to step 3606 where a determination is made as to whether a 'DID received' ^gnal 480 
is detected. If the signal is not detected then control remains at s^ 3606. If tiie 
ingnal is received, indicating tfiat the multifrequency detector 3505 has detected the 

30 'ANI' and 'called number' digits from the FGD trunk 8, then control passes to step 
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3607 where the M-lead relay is once more winked momentarily off hook to 
acknowledge receipt of the multifrequency data, A 300 millisecond pause is then 
initiated at step 3608, prior to taking the M-Lead off hook at 3609 to 'answer' the 
trunk. At this point audio is established by the switch which is providing the FGD 
5 service, and the calling party is connected to the SAF 110. Control then passes to 
a loop consisting of steps 3610 and 361 1, This loop persists until dthw at st^ 3610 
the on/off hook signal 3503 is taken on hook by the call processor 3504, or at 3611 
the E-Lead is determined to be on-hook. In either case the call is ended, and control 
passes to step 3612 where the 'loop status' signal 3502 is set inactive. Then at step 
10 ^ 3613 a determination is made as to whether the 'DID received' signal 480 still 
remains active indicating the CPU 3506 is not yet ready to receive a new call. If this 
signal is still active, then control remains at step 3613. If it is determined at step 

3613 tiiat tiie 'DID received' signal 480 is now inactive, then control passes to stq) 

3614 where tiie M-Lead is placed on hook, terminating tiie call, and control passes 
15 to step 3601. 

A flowchart of the Subscriber Access Facility Main Tksk is illustrated in FIG. 
37. This program is loaded into memory and executed by SAF CPU 3506. The 
Subscriber Access Facility Main Task is entered at step 3700 and control passes to 
step 3701 where a 'clear DID received' signal is sent to the trunk interface 3500. 

20 Control then passes to step 3702 where the 'incoming call' signal of the trunk 
interface 3500 is checked. If this ^gnal is not actiye then control remains at step 
3702. If this signal is active, then control passes to step 3703, where the output of 
the multifrequency detector 3505 is checked via call processor 3504. The incoming 
multifrequency digit sequence 'KP' + W + ANI + 'ST' is disooded where 'KP' 

25 is the start digit, 'ST' is die stop digit, and the ANI is the phone number of the phone 
from which the subscriber is calling. Control tiien passes to step 3704 where, in a 
similar manner, the incoming multifrequency digit sequence 'KP' + 800 + NXX + 
XXXX + 'ST' is decoded. Again the 'KP' is tiie start digit, tiie 'ST' is die stop 
digit, and the sequence 800 NXX XXXX is the phone number dialed by the 

30 subscribe to reach tfie trunk 8, die NXX being the prefix which identifies trunk 
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group 8 to the PSTN 2. This phone number rqnesmts the programming function 
which the subscriber wishes to accomplish. Control then passes to step 3705 wheie 
a 'set DID lecdved' signal is sent to the trunk interface 3500, indicating that die 
multifrequency data has been received. Control then passes to stq> 3706 where a 
5 determination is made as to wheth^ the dialed number was of die form 800 • NXX 
- OOab, and if the dialed numb^ was not of this form then control passes to a 
connector labelled "SAF EXT" at refisrence 3707. If at step 3706 it is determined 
tiiat the dialed number is of the form 800 - NXX * OOab, then control passes to stqp 
3710 where a 'request master record' message is constructed using the ANI recdved 

10 in step 3703, and the message is sent via data network interface 3507 to the CPF 100. 
Control then passes to stq) 3711 where a determination is made as to whether a 
response has been lecdved to the 'request master record' message, and if such a 
response is not mxived control remains at step 3711. If the response message is 
recdved by network interface 3507, then control passes to step 3712 where a 

15 detemunation is made as to whether a valid subscriber master record 700 is included 
in the returned message. If a valid subscriber master record is not included, then 
control passes to the connector labelled -SAF REORDER" shown at reference 3713. 
If at step 3712 a valid subscriber master record 700 is found, then control passes to 
step 3714 where the DID number 701 is removed from the subscriber master record 

20 700. Control then passes to step 3715 where a 'mode memory inquiry* message is 
constructed using the DID number 701 and the digits 'ab' as detected in step 3706, 
and the message is sent via data network interface 3507 to the CPF 100. Control 
then passes to step 3716 where a determination is made as to whether a response has 
been recdved to the 'mode memory inquiry' message, and if such a response is not 

25 recdved control remains at step 3716. If the response message is received by 
network interface 3507, then control passes to step 3717 where a determination is 
made as to whether a valid mode memory 800 is included in the returned message. 
If a valid mode memory 800 is not included, then control passes to the connector 
labdled "SAF REORDER" shown at reference 3718. If at step 3717 a vaHd mode 

30 memory 800 is found, then control passes to step 3720, which is identified by a 
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connector labelled "SAF UPDATE" at referrace 3719. At stqp 3720 a 'change to 
new mode memory' message is constructed, again using DID number 701 and the 
digits 'ab' as detected in step 3706, and the message is sent via data network interface 
3507 to the CPF 100, Control then passes to stq) 3721 where the subscriber is 
prompted by call processor 3504: "Accepted, you have selected mode 
memory...'ab'", where 'ab' are the digits detected in stq) 3706. Ccmtrol then passes 
to step 3'^2 where the call processor 3504 causes trunk 8 to be placed on hook, and 
then control returns to step 3701. If at step 3706 it is determined that the dialed 
number was not of the form '800 - NXX - 00ab\ then control passes to a connector 
bbdled "SAP EXT" as shown at reference 3707. A connector labelled "SAP EXT" 
is shown at reference 3724, which causes control to be passed to sxep 3725 where a 
determination is made as to whether the dialed number was of the form 800 - NXX 
- cdef, where the digits 'cd* do not equal '00'. If the dialed number is not of this 
form, then control passes to a connector labelled "SAP REORDER", shown at 
reference 3745. If at step 3725 it is determined that the dialed number is of this 
form, then control passes to step 3726 where call processor 3504 prompts the 
subscriber by playing a 'bong tone'. Control then passes to step 3727 where a 
determination is made as to whether the subscriber has entered a PIN code, and if the 
PIN code is not entered control remains at step 3727. If a PIN code is entered, then 
control passes to step 3728 where a 'request master record' message is constructed 
using then PIN code entered in step 3727 and the digits 'cdef detected in step 3706. 
This message is then sent via data network interface 3507 to the CPF 100. Control 
then passes to step 3729 where a determination is made as to wheth^ a response has 
been received to the 'request mast^ record' message, and if such a refuse is not 
recdved control remains at step 3729. If the response messagie is received by 
network inter&ce 3507, then control passes to stq> 3750 where a determination is 
made as to whether a valid subscriber master record 700 is included in the returned 
message. If a valid subscriber master record is not included, then control passes to 
the connector labelled "SAP REORDER" shown at reference 3751. If at step 3750 
a valid subscriber master record 700 is found, then this indicates that CPF 100 found 
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a subscriba* maste- record 700 which had a DID number 701 which had the same last 
four 6iffts as the digits 'cdef detected in step 3706, and also had the same PIN code 
702 as tiiat detected in step 3727. Contiol passes to step 3730 where the subscriber 
is prompted: "Please entst your new mode memory numbo"." Control then passes 
5 to stqi 3731 where a determination is made as to whether the subsoiber has entered 
a memory number *10 to '99', and if such a.number has not been eatsted, thai 
control remains at step 3731. If a mode memory numb^ is entered, then control 
passes to step 3732 where a 'mode memory inquiry' message is constructed using the 
DID number 701 and the and the memory number as detected in step 3731, and the 

10 message is sent via data network interfece 3507 to the CPF 100. Control then passes 
to stq) 3733 whero a determination is made as to whether a response has been 
recdved to the 'mode memory inquiry' message, and if such a response is not 
recdved control remains at step 3733, If the response message is received by 
network interface 3507, then control passes to step 3734 where a determination is 

15 made as to whether a valid mode memory 800 is included in the returned message. 
If a valid mode memory 800 is not included, then control passes to the connector 
labelled "SAP REORDER" shown at reference 3745. If at step 3734 a valid mode 
memory 800 is found, then control passes to step 3735, where a determination is 
made as to whether the mode memory which was received in the message requires 

20 an 'externally entered' memory. This is determined by inspecting the transfer 
number field of the mode memory 800. If it has an 'externally entered number* tag, 
then the mode memory does require an 'externally entered number*. If at step 3735 
it is determined that an 'externally entered number' is not required, then control 
passes to a connector labelled "SAP UPDATE** at reference 3736, which as described 

25 earlier causes the mode memory requested to be invoked. If at step 3735 it is 
determined that an 'externally entered number' is required, then control passes to step 
3737 where the subscriber master record 700 as acquired at stsp 3750 is retrieved 
from memory. Control then passes to step 3738 where the mode memory 800 that 
was acquired in step 3734 is copied fidd-by-field to the subscriber master record. 

30 Control then passes to step 3740, where the ANI number acquired in stq> 3703 is 
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copied to the transfer number field 707 of the subscriber master record 700. Control 
then passes to step 3741 where an 'update master record* message is constructed 
using this master record, and the message is sent via data network interfece 3507 to 
CPF 100. Control then passes to step 3742 where the subscriber is prompted: 
5 'Accepted, you have selected mode memory..xx", where the digits 'xx' are the digits 
entered by the subscriber at step 3731. Control then passes to step 3743 where the 
trunk 8 is placed on hook, and then control returns to the Subscriber Access Facility 
Main Task entry point as shown at reference 3748. If at step 3734, it is determined 
that the mode memory recdved in the message was not valid, then control passes to 

10 a connector labeUed "SAF REORDER" at reference 3745, which causes control to 
pass to step 3746 where the call processor 3504 plays a 'njprder signal' to the 
subscriber, indicating that the call is bang terminated. Control then passes to stq> 
3747 where the trunk 8 is placed on hook. Control then returns to the Subsaiber 
Access Facility Main Task entry point as shown at reference 3748. 

15 A block diagram ofthe Communicator Access Facility (CAF) 125 is illustrated 

in FIG. 38. As shown, the CAF 125 contains a serial port interfece module 3800 
which connects to the serial datalink 10, and a data network interface 3801 whidi 
connects to the high speed data network 150. The functions of data networic interfece 
3801 are well known in the art, and many products, such as the Model C0M4i from 

20 Digiboard Corporation, exist commercially which can accomplish these functions. 
The operation of the CAF 125 is controlled by CPU module 3802, which consists of 
a microprocessor, a boot ROM, RAM, and disk. The boot ROM is used to initialize 
the CPU and load the control program into memory from disk, deration of the 
CAF 125 is then controlled by the control program. The contriA program is 

25 described in the explanation which accompanies FIG. 39. Still referring to FIG. 38, 
the serial port 3800, data networic interfece 3801, and the CPU module 3802 are all 
shown connected to internal bus 3803. 

A flowdjart of the Communicator Access Facility Main Task is illustrated in 
FIG. 39. This program is loaded into memory and executed by CPU 3802 of the 

30 CAF 125. The Communicator Access Facility Main Task is entered at stq) 3900 and 
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control passes to step 3901 where a determination is made as to whether a 'page 
message' is received via data network interface 3801, and if a 'page message' is 
recdved then control passes to step 3902 where the page message is sent via serial 
port 3800 and datalink 10 to packet radio transceiver 9. Control then passes to st^ 
S 3903 where an 'acknowledge timer' is started, and the 'page message' just sent is 
saved and associated with this 'acknowledge , tim^'. Control then passes to stq> 
3904. Control also passes to step 3904 if a 'page message' is not recdved as 
determuied at stq> 3901. At step 3904, a determination is made as to whether a 
'phone number' message has been recdved from a communicator 11 via the serial 

10 port interface 3800. If such a message has been received, then control passes to stq> 
3905 where the subscriber's DID number 701 is retrieved form the message, and a 
'request master record' message is created and s^t to the CPF 100 via data network 
interface 3801. When the response is received from the CPF 100 via the data 
network interface 3801, the subscriber master record is retrieved from the response 

15 message. Control then passes to step 3906 where the transfer number field 707 of the 
subscriber master record 700 is updated per the phone number received from the 
communicator 11 at step 3904, Control then passes to step 3907 where an 'update 
master record' message is then constructed and sent back to the CPF 100 via data 
network interface 3801. Control then passes to step 3908, where an 'acknowledge 

20 message' is sent back to the communicator 11 via serial port 3800. Control then 
passes to step 3909. Control also passes to step 3909 if a 'phone number' message 
is not detected at stop 3904. At step 3909 a determination is made as to whether a 
'new mode memory' message is received from a communicator 11 via serial port 
3800. Ifthismessage typehas been recdved then control passes to st^ 3910 where 

25 a 'change to new mode memory' message is constructed and sent to CPF 100 via data 
network interface 3801 , and then control passes to stq) 3908 where an 'acknowledge' 
message is sent back to the communicator 1 1 as described earlier. If at step 3909 a 
'new mode memory request' message is not detected, then control passes to stq> 391 1 
where a detatnination is made as to whether a 'set dynamic mode assignment mode' 

30 message is received from a communicator 1 1 via s^ial port 3800. If this message 
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type is leccived, then control passes to step 3912, where a 'set dynamic mode 
assignment flag* message is constructed and sent to CPF 100 via data network 
interfece 3801. Control then passes to step 3908 where an 'acknowledge* message 
is sCTt back to the communicator 11 as described earlier. If at stq) 3911 a 'set 
5 dynamic mode assignment mode' message is not detected, then control passes to stq> 
3913 where a determination is made as to. whether a. 'disable dynamic mode 
assignment mode* message is recdved from a communicator .il via soial port 3800. 
If this message type is received, then control passes to step 3914, where a 'clear 
dynamic mode assignment flag' message is constructed and s^t to CPF 100 via data 

10 network interfece 3801. Control then passes to step 3908 where an 'acknowledge* 
message is sent back to the communicator 1 1 as described earlier. If at step 3913 a 
'disable dynamic mode assignmoit mode' message is not detected, then control passes 
to step 3915 where a determination is made as to whetiier the 'acknowledge timer' 
has just expired. If die 'acknowledge timer' has just expired, as d^ermined at step 

15 3915, then control passes to step 3916 where the message which was associated with 
this 'acknowledge timer' is again sent to the communicator 1 1 via serial port interface 
3800, and control then passes to step 3903, If at step 3915 it is determined tfiat an 
'acknowledge timer' has not just expired, then control passes to step 3917 where a 
determination is made as to whether an 'acknowledge* message is received from a 

20 communicator via serial port interface 3800, and if an 'acknowledge' message is not 
recdved, tiien control returns to step 3901. If an 'acknowledge' message is received, 
as determined at stq> 3917, then tiie 'acknowledge' timer which is assodated with die 
last message sent to the communicator 11 identified in the 'acknowledge' message is 
cleared. Control thra returns to stq) 3901. 

25 A flcwchart of the Communicator Main Task is illustrated in FIG. 40. This 

task is executed by microprocessor 200, and controls all operations of the 
communicator 1 1 . The Communicator Main Task is entered at step 4000 and control 
passes to step 4001 where a determination is made as to whether a 'page' message 
is detected at the recdve data input 245. If a 'page' message is detected, and the 

30 message contains the pager number which corre^nds to tiiis comniunicator, then 
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control passes to step 4002, where a signal is sent via ou^ut port 250 causing die 
beeper 260 to generate an alerting sound. Control thai passes to step 4003 where a 
display number is retrieved from the decoded 'page' message, and is output to the 
display 210. Control then passes to stq> 4004 where a brief 'acknowledge' message 
5 is sent via transmit data port 215 to packet data mcoder 220 and then to rf transmitter 
225. All RF transmisdons from communicator 1 1 are sent as brief packet 'bursts', 
thus maintaining a longer life for battery 290. Control dien returns to step 4001. If 
at step 4001 it is determined that a 'page' message is not received, then control passes 
to step 4005 where a determination is made as to wheth^ a 'manual phone number 

10 flag' is set, and if the flag is not set control passes to step 4006 where a 
determination is made as to whether a data message is recdved from the ultrasonic 
transmitt^ 12 via the serial data input 280, and if such a message is received then 
control passes to step 4007. At step 4007 a determination is made as to whether a 
'auto phone number flag' is set and if the flag is not set control passes to step 4009 

15 where the 'auto phone number flag' is set Control then passes to step 4010 where 
the phone number which was embedded in the message received at step 4006 is stored 
in the memory of microprocessor 200. Control then passes to stq) 4011 where a 
'phone number' message is constructed using the phone number of step 4006, and the 
subscriber DID number 701, as prestored in the RAM of microprocessor 200. This 

20 message is then sent to transmit data port 215. Control then passes to step 4012 
where an 'acknowledge timer' is started. Control then passes to step 4013 where a 
'20 second ultrasonic data timer' is started. Control then returns to step 4001. If at 
step 4007 it is determined that the 'auto phone number flag' is set, then control passes 
to step 4008, where a determination is made as to whether the phone number received 

25 embedded in the message at step 4006 is the same as the phone number currently in 
memory as stored at stq> 4010. If the phone numbers match then control passes to 
step 4013. If at step 4008 it is determined that the phone numbers axe different, 
indicating that the subscriber has moved to a different room, then control passes to 
. step 4009. If at step 4005 it is determined that the 'manual phone number flag' is 

30 set, or if at step 4006 it is determined that a data message is not bdng recdved via 
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input port 280, then control passes to step 4014 whoc a determination is made as to 
whether the *20 second ultrasonic data timer* has just ejqiixed, and if it has, indicating 
that the subscriber is no longer near an ultrasonic transmitter 12, then control passes 
to stq) 4015. At stq> 4015 the 'auto phone number flag* is cleared and control passes 
5 to step 4016 where the a 'new mode memory request* message is constructed using 
die stored subscriber DTD number 701, and the stored 'default mode memory*. 
Control then passes to step 4017 where an 'acknowledge timer' is started, and then 
control returns to step 4001. If at stq> 4014 it is determined that the '20 second 
ultrasonic data timer* has not just expired, then control passes to Sftq) 4018 where a 

10 determination is made as to whether the "acknowledge timer' has just expired, and if 

»- ■ . . • ■ 

it has just expired control passes to step 4019 where the message is re-sent via 
transmit data port 215. Then at step 4020, an 'acknowledge timer' is started, and 
then control returns to step 4001. If at step 4018 it is determined that the 
'acknowledge timer* has not expired, then control passes to stq) 4021 where a 

15 determination is made as to whether an 'acknowledge* message with a pager number 
that corresponds to this communicator 1 1 is recdved via the receive data input 245, 
and if such a message is received then control passes to step 4022 where the 
'acknowledge timer' is cleared. Control the returns to step 4001. If at step 4021 it 
is detOTnined that an 'acknowledge' message is not received, then control passes to 

20 step 4023 where a determination is made as to whether the subscriber is entering data 
via the keypad 205, and if the subscriber is not entering data, then control returns to 
step 4001. If the subscriber is entering data via the keypad, as determined at step 
4023, then control passes to step 4024 where a determination is made as to whether 
the subscribe wishes to program the Telq)hone Control System 1 to operate under 

25 control of anew mode memory. If this is the case, then control passes to stq)4025 
where a 'new mode memory request message* is constructed and sant to transmit data 
port 215, and then control passes to step 4033 where an 'acknowledge timer' is 
started, and then control tetums to step 4001. If at stq) 4024 it is determined that 
the subscriber is not selecting a new mode memory, then control passes to step 4026 

30 where a determination is made as to whether the subscriber is selecting die dynamic 
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mode assignment feature, and if this is the case, then control passes to step 4027 
where a *set dynamic mode assignment mode' message is constructed and sent to 
transmit data port 215, and then control passes to step 4033. If at stq> 4026 it is 
det^mined that ttie subscriber is not sdecting the dynamic mode assignment feature, 
5 then control passes to step 4028 where a determination is made as to whether the 
subscriber is disabling the dynamic mode assignment feature, and if fliis is the case, 
then control passes to siep 4029 whoe a 'disable dynamic mode as^gnment mode' 
message is constructed and sent to transmit data port 215, and thm control passes to 
step 4033. If at stq> 4028 it is detennined that the subscribe is not disabling the 

10 dynamic mode aissignmmt mode, then control passes to stq> 4030 whm a 
determination is made as to whether the subscriber h entering a phone number, and 
if a phone number is bdng entned then control passes to step 4031 where the 
'manual phone number flag' is set Control then passes to step 4032 where a 'phone 
number' message is constructed using the phone numbo* entered by the subscriber at 

15 step 4030, and this message is transmitted via transmit data port 215. Control then 
passes to step 4033. If at step 4030 it is determined that the subscribe is not entering 
a phone number, then control passes to step 4034 whm a determination is made as 
to whether the subscriber is selecting the auto-phone number mode, and if this is the 
case, then control passes to step 4035 where tfie 'manual phone number flag' is 

20 cleared, and control then passes to step 4015. If at step 4034 it is detennined that the 
subscriber is not selecting the auto-phone number mode, then control passes to step 
4036, where a determination is made as to whether the subscriber is entering new 
program data such a the stored DID number, the stored pager number, and the stored 
default mode memory. If the subscriber is attempting to modify any of these 

25 parameters, then control piasses to step 4037 where the new data is stored in the RAM 
of microprocessor 200. Otherwise, control returns to step 4001. As can be 
understood from the explanation above, one of the primary functions of the 
Communicator 11 and the Communicator Access Facility 125 is to take the phone 
number identifying the location of the subscriber, as transmitted by ultrasonic 

30 transmitter 12, and cause that number to be used by the TeIq)hone Control System 
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1 as the forwarding number for the subscriber. It should also be understood that in 
a similar feshion the ultrasonic transmitter 12 may transmit a 'mode memory number* 
which, if SOTt to the Tdephone Control System 1 via the Communicator 11 and the 
Communicator Access Facility 125, would allow that mode memory to be used by the 
5 Telephone Control System 1 to specify the call handling mode for the subscriber. In 
this case, the Communicator 11 recdves a data message from an ultrasonic 
transmitter 12 and determines that the message contains a mode memory. The 
Communicator 11 then transmits a 'new mode memory request* message, which 
includes the subscriber's DID number 701 , via its RF transmitter 225. This message 

10 is received by packet radio transceiver 9 and sent to the CAP 125 via data line 10. 
The CAP 125 then sends a "change to new mode memory* message to CPF 100 via 
data network interface 3801, CPF 100 thai copies the niode memory refwred to in 
the message to this subscriber's "subscriber master record" 700. To further illustrate 
this process, consider the example of a hospital operating room where an ultrasonic 

15 transmitter 12 is transmitting a message containing a mode memory number which 
corresponds to the "message center" call handling mode. If a doctor, carrying a 
Communicator 11 enters the operating room, then the Telephone Control System is 
automatically programmed to send his calls to the "message center." 

A block diagram of tiie Pager Dialing Facility (PDF) 105 is illustrated in HG. 

20 41. Standard tip-ring line 5 is shown connected to call processor 4100, which 
contains a tip-ring interface, DTMF generators, call progress detectors. The 
functions of call processor 4100 are well known in tiie art, and many products, such 
as tiie Model D41B manufactured by Dialogic Corporation, exist commercially which 
can accomplish tiiese functions. The PDF 105 also contains a CPU 4101 which 

25 contains a microprocessor, a boot ROM, a RAM, and a disk. The PDF 105 also 
contains a data network interface module 4103 which connects to tiie high speed data 
network 150. The functions of data network interface 4103 are well known in the 
art, and many products, such as tiie Model COM4i fronl Digiboard Corporation, exist 
commerdally whidi can accomplish these functions, the call prqcdisbr 4100, the 

30 CPU 4101, and tiie data n^ork interfiaoe 4103 are all shown connected to aii 
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int^nal data bus 41Q2. The CPU 4101 initializes itself at power-up using the boot 
ROM and then loads a control program into memory which it then executes. 

A flowchart of the Pager Dialing Facility Main Task is illustrated in FIG. 42. 
This program is loaded into memory and executed by CPU 4101 of the PDF 105. 
5 The Pager Dialing Facility Main Task is entered at step 4200 and control passes to 
step 4201 where a determination is made as to whether a 'page' message is recdved 
fiom CPF 100 via data network interface 4201, and if the message is not recdved 
dien control remains at step 4201. If a 'page' message is recdved, then the 'pager 
numb^' and the 'display digits' are retrieved from the message, and control passes 

10 tostep4202 where an 'attempt count' is set to a value of 1. Control then passes to 
stq> 4203, where line 5 is taken o£f hook, and fhoi control passes to step 4204 where 
call processor 4100 dials the 'pager numb^'. Control then passes to step 4205 whm 
a determination is made as to whether the call has not been answered due to a 
time-out or a non-answer signal such as operator intercept, busy, or reorder. If such 

15 a signal or time-out condition is not detected tfien control passes to step 4206 where 
a determination is made as to whether tfie call has been answ^ed by the paging 
terminal, and if the call has not been answered, control returns to step 4205. If at 
stq> 4206 it is determined that the call is answered, then control passes to step 4207 
where a 1 second pause is initiated, and then control passes to step 4208 where the 

20 'display digits' are dialed by call processor 4100. Control then passes to step 4209 
where the pager termination digit is dialed, and then control passes to step 4210 
where the line 5 is placed on hook. Control then passes to step 4211 where a 2 
second delay is initiated before returning control to step 4201. If at step 4205 it is 
determined that a time-out or non-answer signal is detected, then control passes to 

25 step 4212 where the 'attempt count' is incremented. Control then passes to step 4213 
where the 'attempt count' is checked and if it is found to be not equal to ten then 
control passes to step 4214 where the line 5 is placed on hook and then after a 2 
second pause a step 4215, control returns to step 4203 to make another attempt at 
dialing this number. If at step 4213 it is found that the 'attempt count' is now equal 

30 to 10, then this page is abandoned by returning control to step 4201. 
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A block diagram of the Client Services Facility (CSF) 130 is iUustrated in 
HG. 43. The CUent Services Facility (CSF) 130 is used by the service bureau which 
provides the Tdq)hone Control System service to iVs subscribers. The CSF 130 
allows a client services representative to gain access to the d at abase contained in the 
5 CPF 100, and thus be able to review and modify the subscribe master records 700 
and mode memories 800 of the subscribers. The CSF 130 contains a CPU 4300 
which contains a microprocessor, a boot ROM, a RAM, and a disk. The CSF 130 
also contains a data network interface module 4301 which connects to the high speed 
data network 150. The functions of data network interface 4301 are well known in 
10 the art, and many products, such as the Model C0M4i from Digiboard Corporation, 
exist commercially which can accomplish these functions. Also shown is a display 
monitor 4302, and a keyboard 4303. The CPU 4300 initializes itself at pbwer-up 
using the boot ROM and then loads a control program into memory which it then 
executes. 

15 A flowchart of the Client Services Facility Main Program is illustrated in FIG. 

44. This program is loaded into memory and executed by CPU 4300 of the CSF 130. 
The Client Services Facility Main Program is entered at step 4400 and control passes 
to stq) 4401 where a determination is made as to whether the client services 
rq)resentative has entered the DID number for a particular subscriber and has 

20 requested a subscriber master record 700, and if this is the case then control passes 
to step 4402 where a •request master record* message is sent via data network 
interface 4301 to CPF 100. Control then passes to step 4403 where the subscriber 
mastCT record 700 is removed from the response message from the CPF 100, and is 
displayed on monitor 4302, Then at step 4404, the client services iiq)resCTtative is 

25 allowed to review and modify the contents of the subscriber master record 700 using 
monitor 4302 and keyboard 4303. Then at step 4405 a ddtermination is made as to 
whetho* the client services rqiresentative is completed with this operation, and if not, 
then control returns to stq> 4404. When the operation is complete, tiim control 
passes to step 4406 where an 'update master record* message is constructed and sent 

30 to CPF 100 via data network interface 4301. Control then retomk to stq> 440h If 
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at step 4401 it is determined that the client services representative is not requesting 
a subscriber master recoid ioo^ ihen control passes to stq> 4407 where a 
determination is made as to whether the client services representative has entered the 
DID number for a particular subscriber and has requested a subscriber mode memory 
5 800, and if ttiis is the case then control passes to step 4408 where a 'mode memory 
inquiry' message is sent via data network interface 4301 to CPF 100« Control then 
passes to step 4409 where the mode memory 800 is removed from tiie response 
message fh)m the CPF 100, and is displayed on monitor 4302. Then at step 4410, 
the client services representative is allowed to review and modify the contents of the 

10 mode memory 800 using monitor 4302 and keyboard 4303. Then at step 4411 a 
determination is made as to whether the client services rq)resentative is completed 
witfi this operation, and if not, then control returns to step 4410. When die opesnAon 
is con^lete, then control passes to step 4412 where an 'update mode memory* 
message is constructed and sent to CPF 100 via data network interface 4301 . Control 

IS then returns to stq> 4401. If at step 4407 it is determined that the client services 
representative is not requesting a new mode memory, the control passes to step 4413 
where a determination is made as to whether die client services rq)resentative has 
entered a DID number and wishes to activate a new subscriber for diis number. If 
this is the case then control passes to step 4414 where a 'create a new subscriber 

20 message' is generated wifii this DID number and tiie message is sent to CPF 100 via 
data network interface 430L Control tiien returns to step 4401. Ifat stq)4413 itis 
detomined that the client services representative does not wish to create a new 
subscriber, then control returns to step 4401. 

While a preferred embodiment of the invention has been described in detail, 

25 it should be apparent that many modifications and variations thereto are possible, all 
of which fell within the true spirit and scope of the invention. For example, while the 
preferred embodiment of the control system provides voice synthesized type courtesy 
messages, any appropriate tones, beeps, etc. would serve as a courtesy message and 
such is the use of that t^m throughout the claims appended hereto. In addition, the 

30 term "line" as used herein and in the claims appended hereto includes botii lines and 
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bunks. In addition, whereas preferred embodiment of the invention uses the tenn 
"line" to describe the interconnecting medium between die control system and the 
central exchange, it should be understood throughout the spedfication and daims that 
"line" refers to Hp and ring pairs, trunks or any odier form of connecting dicuits. 
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C3auns: 

1. A control system adapted for connection to a tdephone exchange for 
receiving and processing calls from a caller to a vtser, the control system comprising: 

5 input/output means adapted for connection to telq)hone exchange lines to input and 
ou^mt telephone calls; switdiing control means for controUably connecting a call on 
one line to a different line; memory means for controUably storing and recalling 
electronic signals; and electronic processing means for accesdng said memory means, 
switdiing control means and input/ou^ut means to ^rect the flow of input and output 

10 calls, said electronic procesnng means including means for: 

a) processing calls to the system directed to a specific user in a selected one 
of at least two distinct modes, one such mode being call forwarding in which case the 
processing means proceeds with items b) through d), 

b) recalling from said memory means a forwarding number for said user, 
IS c) iihplementing a call to said forwarding number, 

d) switching the caller's call to said forwarding number, 

e) idmtifying a call to said system from a specific user, 

f) changing said specific user's memory means stored forwarding number 
responsive to a command from said specific user, and 

20 g) changing a users call processing mode responsive a command from said 

user. 

2. The control system of claim 1 wherein the electronic processing means 
further comprises means for recalling from said memory means a courtesy message 
indicating that a call transfer is being effectuated and transmitting said message to 

25 said caller. 

3. The control system of claim 1 including a message center mode wherm the 
electronic processing means further comprises means fon storing as a user mode 
control signal a message cent^ mode signal that represrats the user not being 
available and, upon recalling said message center mode agnal in processing an 



wo 91/07838 



PCr/US90/06729 



101 

incoming caU, recalling from said memory means a courtesy message indicating that 
the user is not available and that the caller can leave a message, transmitting said 
courtesy message to said caUer, recording a message sent by diecaUer and allowing 
the specific user to caU the system and access such message. 
5 4. The control system of claim 1 including a priority caU screening mode 

wherein the dectionic processing means further comprises means fon storing as a 
user mode control signal a priority screening mode signal that represents the user not 
being available except for a priority call and, upon recalling said priority screening 
mode signal in processing an incoming caU, recalling from said memory means a 
10 message indicating that the user is not available unless the call is a priority call in 
which event the caller should transmit a specific command from his calling station, 
transmitting said message to said caller and, responsive to said caller transmitting said 
specific command, proceeding with steps b) - d) to forward said call. 

5. The control system of claim 4 wherein the electronic processing means 
15 further comprises means for: responding to said caller not transmitting ^*d specific 

command to process said caller's call in accordance with a predetermined default 
processing mode. 

6. The control system of claim 4 wherrin the electronic processing means 
further comprises means for; respondmg to said caller not transmitting said specific 

20 command by recalling from said memory means a courtesy message indicating that 
the caller can leave a message, transmitting said message to said caller, recording a 
message sent by the caller, and allowing toe specific user to call the system and 
access such message, 

7. The control system of claim 1 including a YIP screening mode wherein the 
25 dectronic processing means further comprises means for: storing as a user mode 

control signal a VIP screening mode signal that represents the user not being 
available except for caUers having a VIP code and, upon recalling said VIP screening 
mode fflgnal in processing an incoming csdl, recalling from said inemory means a 
message indicating that the user is not available unless the caller has said VIP code 
30 in which event the caller should transmit said VBP code from his calling station. 
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transmitting said message to said caller and, responsive to said caller transmitting said 
VIP code, proceeding wifli steps b) - d) to forward said call. 

8. The control systsm of claim 7 wherein the dectronic processing means 
further comprises means fon responding to said call^ not entering said VIP code to 

5 process said caUer'scaU in accordance widi a predetmnined default processing m^^ 

9. The control system of claim 7 whorin the dectronic proces^dng means 
further comprises means fon responding to said caller not entering ssdd VIP code by 
recalling from said memory means a courtesy message indicating that the caHer can 
leave a message, transmitting said message to said caller, recording a message sent 

10 ' by the caller^ and allowing the spedfic us^ to call the system and access such 
message. 

10. The control system of claim 1 induding a branch routing mode wherein 
the dectronic control means further comprises means fon responding to an incoming 
call to a spedfic user to recall from said memory means a courtesy message 

15 indicating to the caller that his call could be branched to any of a plurality of options 
respondve to tte caller transmitting an appropriate command corresponding to the 
desuned branch, transmitting said courtesy message to said caller and, respon^ve to 
the caller transmitting said command, proceecting with stq)S b) -d) to forward said 
call. 

20 11. The control system of claim 1 including a voice-screening mode wherein 

the electronic control system comprises means for: storing as a user mode control 
signal a voice-screen mode signal and, upon recalling said voice-screening mode 
agnal in processing an incoming call, recalling firom said memory means a message 
requesting that the caller transmit specific identification information, transmitting said 

25 message to said caller, recording the caller's response to said message, implementing 
a call to the user's forwarding number, transmitting the caller's response, and 
responding to a command response from the us^ to appropriately dispose of the 
caller's call. 

12. The control system of claim 11 wherdn the electronic control system 
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further comprises means for upon completing said call to said user's forvmding 
number, recalling a courtesy message from said memory means indicating that the 
user is being called by a caller, interleaving with said courtesy message the caUer's 
recorded identification information, said courtesy message further including the 

5 user's option to transmit a first control command signal to connect the user to the 
caller or an alternate control command signal , to recaU a second courtesy message 
ftom said memory means and send such message to said caller, transmitting said 
courtesy message to said user, and responding to the user transmitting a control 
command to sppioptiaie\y dispose of the caller's call. 

10 13. The control system of claim 1 1 wherein the electronic processing means 

further comprises means for: responding to a second control command from said 
user to recall a traninating message from said memory means, send said terminating 
message to said caller and terminate the connection to said caller, responding to a 
third control signal from said user to recaU a leave-a-message signal, transmitting said 

15 leave-a-message agnal to said caller and storing the caller's message in said memory 
means, and responding to a fourth control signal from said user to recall a 
predetermined phone number fiiom said memory means, call said numbo- and connect 
said caller to said predetermined number. 

14. The control system of claim 1 including a meet-me mode wherwn the 
20 dectronic procesang means furUio- comprises means for: storing as a user mode 

control signal a meet-me mode signal and, upon recalling said meet-me mode signal 
in processing an incoming call, recalling ftom said memory means a pager access 
control procedure, controlling apa^g systwn to page the user with an indication that 
he has a call waiting, identifying a can to said system from said usct responsiye to 
25 ssdd page and, in the event tiie caHer has waited on Uie line, switdiing the c^ 

theusor. 

15. The control system of daim 14 wherdn the dectronic procii^ing nieans 
fiirtfaa comprises means for in the event the caller has not waited on the line, so 
notifying tiie user by recalling apredetermined courtesy message and tnuismitdng said 

30 courtesy messa^ to the usCT. 
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16. The control system of daim 14 wh^dn the dectronic processing means 
further compiises means fon recalling from said memory means a courtesy signal 
notifying the caller that the system must page the us^ and Infonning the caller that 
by transmitting a command die caller would be allowed to record a message, 

5 transmitting said courtesy signal to the caller before initiating tiie page to tiie user 
and, lesponave to recdpt of said command iiom tiie caller, recording the calif's 
message. 

17. The control system of claim 15 wherein tiie dectronic processing means 
further comprises means fon recalling from said memory means a courtesy signal 

10 notifying tiie caller that tfie ^stem must page the us^ and informing the caller tiiat 
by entering a command the caller would be allowed to record a message, transmitting 
said courtesy message to tiie call^ before initiating the page to the user and, 
responsive to recdpt of said command from tiie' caller, recording tiie caller's message. 

18. The control system of claim 1 in combination witii a paging system 
IS wherein each user carries apaging device adapted to lecdve radio frequency ^gnals 

broadcast from a central paging system with a unique identification code assigned to 
each paging device, and wh^dn: each paging device includes: a radio frequency 
transmitter; and control means for controlling said radio frequency transmitter such 
that a data signal may be transmitted to the control system to revise said control 
20 system memory means. 

19. The combination of claim 18 wherein said controller means comprises a 
keypad and associated dectronics allowing the user to manually revise said control 
system memory means stored signals. 

20. The combination of claim 18 in further combination with a locater system 
25 wherdn said locater system comprises a plurality of predetenninedly located locater 

transmitt^, with each locater transmitto' transmitting to a proximate paging device 
a signal corresponding to the tdephone number of a nearby phone, and wherein said 
control means controls said radio frequency transmitter to transmit a signal related to 
said tdephone numb^ ^gnal to said control system to revise said control system 
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memory means, whereby the control system will automaticaUy forward incoming calls 
to a tdqphone near said user. 

21. The combination of daim 20 wheran: each locater transmitter transmits 
an ultrasonic agnal; and wherein: eadi paging device indudcs an ultrasonic receiver 

5 for receiving said ultrasonic signal. 

22. The combination of daim 21 wherein each locater transmitter transmits 
an ultrasonic signal of approximatdy 40 IdloHertz modulated by said locater signal 
at a rate of qipniximatdy 75 baud. 

23. The control system of claim 18 wherdn eadi paging device indudes a 
10 keypad for entry of commands by the user. 

24. The control system of any one of daims 1 through 23 wherrin a command 
from said user is entered via the user's tdq>hone keypad. 

25. The control system of any one of claims 1 through 23 wherein a command 
from said user is entered via a user voice comniand. 

15 26. The ccmtrol systrai of daim 1 wherdn die dectronic processing means 

further comprises means for identifying a call to said system from a apediic user 
requesting the present mode by which the system processes incoming calls directed 
to said specific user, recalling ftom said memory iheans the current mode by which 
the system processes incoming calls directed to said specific u^, recalling from said 

20 memory means a courtesy message which indicates said current mode and informs the 
user as to how to enter a mode command to change said mode, transmitting said 
courtesy message to said user, and responding to said user transmitting a spedfic 
mode command to appropriately change the mode by which the system processes 
subsequent incoming calls directed to said user. 

25 27. The control system of claim 26 wherdn said user mode commands are 

entered via the user's telephone keypad. 

28. The control system of claim 26 wherein said user mode commands are 
entered via voice commands from said user. 

29. The control system of claim 1 including a schedule mode wherein said 
30 dectronic processing means further comprises means for: responding to said user 
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transmitting a sequence of schedule command modes and corresponding times for 
each such command mode to appropriatdy automaticaUy change to fte commanded 
modes at the commanded times. 

30. The control system of daim 1 including a timer mode wherdua said 
5 electronic processing means furfh^ comprises means for responding to said us^ 

entering a timer command mode and a corresponding time int^val command to 
appropriately change to Ae commanded mode for said commanded interval, thereafier 
reverting to a predetermined default mode. 

31. The control system of daim 1 wherdn said telq)hone exchange provides 
10 an automatic number idaitification of a callo* (AMI) to said control system, and 

* wherdn the dectronic pnxressing means furthw comprises means for identifying a 
call to said system by a user, and utilising said ANI as said us^'s memory means 
stored forwarding number, whereby the user can update his forwarding number 
without manually entering the number of the telephone at his present location. 

15 32. Hie control system of claim 31 wherein calls to S2ud system are made by 

dialing a sequence which includes digits to identify one of a plurality of call 
processing modes and wherdn the dectronic processing means further comprises 
means fon identifying a call to said system by a spedfic user by matching flie ANI 
with a memory means stored number for said user and processing said digits as a 

20 spedfic mode command control signal from said user. 

33. The control system of claim 32 wherein said user*s telephone station 
includes a telephone exchange provided speed calling service wherein multi-digit 
numbers can be recalled and dialed by the user entering a limited digit code, and 
wherdn a sequence of said speed calling numbers are programmed as said specific 

25 mode command control signals, whereby a user can change the system mode control 
for processing his calls by entering tiie appropriate limited digit code, 

34. The control system of claim 1 wherdn said dectronic processmg means 
furih^ includes means fon identifying a message center control signal firom said 
callo^ and, regardless of the user's present call procesang mode, permitting said 

30 caller to access the user's provided message cent^ memory and store a message for 



wo 91/07838 



PCr/US90/06729 



107 

later access by the user. 

35, The control system of claim 1 wherein said electronic pnx«ssing means 
further includes means in implementing step c) fonupon implementing a caU to said 
forwaiding number, identifying if the user's number is busy or not answered and, in 

5 such eveit, disposing of said call in a predetermined manner. 

36. Hie control system of claim 1 wherdn said dectranic procesang means 
further includes means in implementing step c) fon upon implementing a call to said 
forwarding number, initiating a predetermined timeK)ut interval, identifying tiie 
condition of tiie user's line not being busy or not ringing witiiin said timeout intCTval 

10 to flieieby implement step d), or identifying the condition of tiie user's phone ringing 
' witiiin said time-out interval to allow tiie user's phone to ring for a predetermined 
sequence and, if the user does not answer witiun said sequence, terminating tiie 
attempt to forward tiie call or identifying the condition of tiie user's phone bring busy 
witiiin said time-out interval to thereby terminate tiie attempt to forward tiie call. 

15 37. The control system of claim 36 wherdn flie duration of said timeout 

interval is predeterminedly a function of whether tiie call fixm tfie caller is detected 
as local or long distance. 

38. The control system of claim 36 wheran tiiei dectronic pxpcessing means 
further comprises means responsive to tmninating the attempt to fOTward tiie call to 

20 recall from said memory means a courtesy message indicating tiiat tiie caller can leave 
a message, transmitting said message to ttie caller, recording a message sent by tfie 
caller and allowing the user to call tiie system and access such message. 

39. The control system of claim 1 wherein the electronic processing means 
further comprises means in implementing stq)for: identifying a command from said 

25 user requesting a desired call processing mode and responding to a predetermined 
help command from said user to recall from said memory means a courtesy message 
related to said specific call processing mode and transmitting said courtesy message 
to said user. 

40. The control system of claim 1 wherein ttie dectronic processing means 
30 furtiier comprises means for: identifying a predetCTnined client service command 
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transmitted by said user and, responsive titereto, connecting said user to a client 
service operator. 

4L The control sys^tem of daim 1 wherdn the dectronic processing means 
further comprises means following step e) fon identifying a command from said user 
5 indicating that tiie wer desires to place a call to a predet^mined number, calling said 
number, connecting said us^ to said called number while maintaining the us^ to 
system connection such tiiat upon completion of said user's call the usct is returned 
to the system to enter fiirtiier commands. 

42. The control system of daim 3 wherein the electronic processng means 
10 further comprises means fon upon said us^ calling the system and accesdng a 

recorded message from a caller, identifying a command from said user indicating that 
the us^ desires to place a call to a predetermined number, calling said number, 
connecting the user to said called number while maintaining the us^ to system 
connection such that upon completion of said user's call the user is returned to his 
15 recorded messages in the system. 

43. The control system of claim 1 wherein the electronic processing means step 
g) further comprises means fon implem^ting us^ call processing mode changes 
responsive to predetermined command sequences and further including user controls 
which, when transmitted, automatically implement said predetermined command 

20 sequences. 

44. The control system of claim 1 wherein the electronic processing means 
further comprises means fon upon implementing call forwarding in accordance with 
steps b) through d), generating predetermined signals which to a caller indicate 
normal call processing operation but to a user indicate that the user can transmit his 

25 predetmnined identification code to gain access to his system provided functions and, 
upon receipt of said predetermined identification code, terminating the call forwarding 
and transf(Kring the user to the system's command mode. 

45. The control system of claim 1 wherdn the dectronic processing means 
further comprises means fon upon implementing call forwarding in accordance with 

30 steps b) through d), recalling from said memory means a predetermined courtesy 
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message which directs the caller to ask for the caUed party by name upon completion 
of the call and transmitting said courtesy message to the caller. 

46. Hie control system of daim 1 wherein the electronic processing means 
further comprises means fon upon implementing call forwarding in accordance with 

5 steps b) through d). recalling from said memory means a predetermined courtesy 
message which directs the caUer to ask for the called party's extension upon 
completion of the call and transmitting said courtesy message to the caDer. 

47. The control system of either one of claims 45 or 46 wherein the particular 
courtesy message recalled from the memory means and transmitted to the caller is 

10 controllable by command from the user. 

48. The control system of claim 1 wherrin the dectronic processing means 
further comprises means fon identifying a predetermined external message center 
command transmitted by said user and, responsive thereto, completing a call to a 
message center external of the control system and connecting the user to said external 

15 message center. 

49. A control system for receiving ind processing tdephone calls ftbm a callw 
to a user, the system comprising: detector means for detecting signals over a 
telephone line; signal generating means, responsive to control signals, for producing 
predetermmed signals and transmitting said signals over a telephone line; memory 

20 means for controUably storing and recalling electronic signals; switching means for 
connecting a call on one line to another line; and central processing means for 
monitoring signals on a telq)hone line, accessing said memory means and controlling 
said signal generator means and switching means, said central processing means 

.. including means fon 
25 a) idwjtifying a call to said system directed to a user, 

b) recalling from said memory means a user controlled call processing signal 
corresponding to a user sdeded one of a pluraHty of call processing modes and, 
responsive to said user controUed caU processing signal dictating a voice-screen 
mode, proceeding by 

30 c) recalling torn said memory means a predetermined identification mess^e 
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requesting caller identification information, 

d) controlling said ingnal generating means to send said identification mes^^ 
to said caller, 

e) storing in said memory means the caller's response to said identification 
5 message, 

f) recalling the us^'snumto from said memory means and controlling said 
signal generating means to can said user, 

g) recalling firom said memory means the caller's response and sending said 
response to said user, and 

10 h) responding to a control command from said user to dispose of the call 

' from the caller in a selected one of a plurality of options. 

50. The control system of claim 49 wherein the central processing means 
further includes means fon 

h) i) responding to a first control command from said user to connect said 
15 caller to said usct. 

51 . The control system of claim 50 wherdn the central processing means 
further includes means fon 

h) ii) responding to an alternate control command from said us^ to recall a 
predetermined message from said memory means and send said message to said 
20 caller. 

52. The control system of claim 50 wherdn the central processing means 
further includes means fon 

h) ii) responding to a second control command from said user to recall a 
laminating message from said memory means, send said terminating message to ^d 
25 caller and terminate the connection to said caller. 

53. The control system of claim 50 wherein the central processing means 
further includes means fon. 

h) ii) responding to a second control command from said user to recall a 
leave-a-message signal, sending said leave-a-message signal to said caller and storing 
30 the caller's message in said memory means. 
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54. The control system of daim 50 wherrin the central processing means 
further includes means fon 

h) ii) responding to a second control command fitom said user to recall a 
predetOTnined phone number from said memory means, call said number and connect 
5 said user to said predetermined number. 

55. Hie control system of daim 49 wherein Ae central processing means 

further includes means fon 

a) i) recognizing a predetermined signal transmitted by Ae caller and, 
responsive thereto, immediatdy proceeding with step f) to call said user and then 
10 connect said caller to said user. 

56. A control system for receiving and processing tdephone calls from a caller 
to a user, the system comprising: detector means for detecting signals over a 
tdephone line; signal generating means, responsive to control signals, for producing 
predetermined signals and transmitting said signals over a telephone line; memory 

15 means for controllably storing and recalling dectronic signals; switching means for 
connecting a call on one line to another line; and electronic processing iheans for 
monitoring signals on a tdephone line as detected by said detection means, accessing 
said memory means and produdng and applying predetermined control signals to said 
signal generating means and switching means, said central processing means 

20 including means fon 

a) identifying a call to said system directed to a user, 

b) recalling from said memory means a predetermined paging ^stem control 
procedure for paging said user, 

c) causing said signal generating means to control said paging system to page 
25 said user with an indication that the user has a caU waiting, 

d) idoitifying a call to said system from said user, 

e) in the event said caller has waited on the line, connecting the caller to the 
user, and 

f) in the event the caller has not waited on the line, so notifying the user by 
30 recalling a predetermined message from said memory means and causing said signal 
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generating means to transmit said message to said user. 

57. The control system of claim 56 wherein the electronic processing means 
further includes means for. recalling from said memory means a courtesy message 
notifying the caller that the system must page the user and allowing the user the 

5 option of recording a message in said memory means, transmitting said courtesy 
message to said caller and, responsive to said caller implementing the message option, 
recording said message in said memory means and allowing the user to access said 
message after responding to the page. 

58. A paging system wherein each user carries a paging device adapted to 
10 recdve radio frequency broadcast dgnals from a cratral paging system, with a unique 

identificadon code asdgned to each paging device, characterized by: 

a plurality of predeterminedly located ultrasonic transmitters, each transmitter 
transmitting and information signal; and 
each pa^g device including: 
15 an ultrasonic receiver for recdving the signal from a proximate 

ultrasonic transmitter, and 

a radio frequency transmitter for transmitting to the central paging 
system a signal corresponding to the paging device received ultrasonic ^gnal and the 
paging device assigned identification code, 
20 whereby tiie paging system is provided with related information for each 

paging device. 

59. The paging system of claim 58 wherein: said information signal is the 
phone number of a proximately located telephone, and said paging device radio 
frequency transmitter transmits said phone number related signal to said central 

25 paging system, whereby the central paging system is provided with the phone number 
of a phone proximate to said user. 

60. The paging system of claim 59 in combination with a control system, 
wherein the control system comprises: means for detecting a call from a caller to 
said control system directed to a user, and processing means for accessing said central 

30 paging system and causing said central paging system to transmit a control signal to 
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the paging device of said user, which control signal causes said paging device to 
transmit back to said central paging system the proximate phone number signal, and 
implementing a caU to said proximate phone number. 

6L The ^stem of claim 60 further comprising: means for connecting the 
S caller to said proximate phone number. 

62. The system of daim 60 wh^dn: each paging device includes user 
controllable means for transmitting telephone call processing ccnitrol signals to said 
control system, and wherein each control system includes means responsive to said 
control signals to process incoming calls to said user in accordance therewith. 
10 63. The system of claim 62 wherein one tdq}hone call processing control 

signal causes said control system to forward to the user only selected calls. 

64. Tlie system of daim 59 wherdn each locater transmitter transmits an 
ultrasonic signal of approximately 40 kiloHertz modulated by said locate agnal at 
a rate of approximatdy 75 band. 
15 65. A control system connected to the tdq>hone exchange whe^ 

of the system is assigned a unique tdephone number and said control system routes 
a call to a user controlled number, the control system comprising: 

input/ou^ut means adapted for connection to tdq)hohe exchange lines to input 
and output telephone calls; 
20 switching control means for controllably connecting a call on one line to a 

different line; 

memory means for controllably storing and recalling electixmic signals; and 
electronic processing means for accessing said memory means, switching 
control means and input/output means to direct the flow of input and output calls, said 
25 dectronic processing means induding means for responding to an incoming call to 
a specific user to recall from said memory means a courtesy message indicating to the 
caller that his call could be branched to any of a plurality of options responsive to the 
caller transmitting an appropriate command corresponding to the desired branch, 
transmitting said courtesy message to said caller and, responsive to the caller 
30 transmitting said implementing the commanded option. 
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66. A paging system wherein each user carries a paging device adapted to 
receive radio frequency signals broadcast from a central paging system with a unique 
idmtification code assigned to each paging device, and diaracterized in that: 
each paging device includes: 
5 a radio frequency transmitter, and controller means for controlling said 

radio frequency transmitter, said controller means operable in at least two distinct 
user sdectable modes, the first sudi mode bdng responsive to receiving a signal 
broadcast by the central paging system and responding by transmitting predetermined 
data back to said central paging system. 
10 67. The system of claim 66 wherdn said controller means comprises a keypad 

' and associated electronics allowing a user to manually enter data. 

68. The system of claim 66 in combination with a locater system compriang 
a plurality of predeterminedly located locater transmitters with each locater 
transmitter transmitting a unique locater signal including locating information, and 

15 wherdn said controller means includes means for receivmg the signal from a 
proxiniate locate transmitter and controlling said radio frequency transmit!^ to 
re-transmit said locating information to the central paging system. 

69. The system of claim 68 wherein each locater 

transmitter locater signal corresponds to the number of a nearby telephone and 
20 whmin said controUo* controls said radio frequency transmitter to transmit said 
telq)hone number related signal to said central paging system. 

70. The system of claim 68 in combination with a telephone control system 
for predeterminedly controlling incoming calls to a user in a selected one of at least 
two distinct modes responsive to a mode control signal wherein a locate transmitter 

25 transmits a predetomined mode agnal and wherein said paging device transmits a 
signal responsive to said mode control signal through said paging system to said 
tdephone control system to control tiie mode thereof. 

71. A control system for receiving and processing telephone calls from a caller 
to a user, the system comprising: detector means for detecting signals over a 

30 tdqjhone line; signal generating means, responsive to control signals, for producing 
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predetennined signals and transmitting said signals over a telephone line; memory 
means for controUably storing and recalling dectionic signals; switching means for 
connecting a call on one line to another line; and central processing means for 
monitoring signals on a telephone line, accessing said memory means and controlling 
5 said signal generator means and switdiing means, said central processing means 
including means fbn 

a) identifying a call to said system directed to a us^, 

b) recognizing a predetermined signal transmitted by flie caller and, 
responsive tiiereto, immediately proceeding witii step g) to call said user, otfierwise 

10 proceeding to step c); 

c) recalling fifom said memoiy means a user omtroUedcaU processing signal 

corresponding to a call procesang mode and, responsive to said user controlled call 
proces^g signal dictating a voice-screen mode, proceeding by 

d) recalling from said memory means a predetermined identification message 
IS requesting call^ identification information, 

e) controlling said signal genoating means to send said identification message 
to said caller, 

f) storing in said memory means the caller's response to said idaitification 
message, 

20 g) recalling the user's number fix>m said memory means and controlling said 

signal generating means to call said user, 

h) recalling from said memory means tiie caller's response and sending said 

response to said user, and 

i) responding to a control command from ssdd user to dispose of the call from 
25 the caller in a selected one of a plurality of options. 

72. The control system of claim 71 wherein the central processing means 
further includes means for: 

i) i) responding to a first control command from said user to connect said 
caller to said user. 

30 73. The control system of claim 72 wherein the central processing means 
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further includes means fon 

i) ii) responding to an alternate control command from said user to recall 
a piedet^mined message from said memory means and send said message to said 
caller. 

5 74. The control system of claim 73 wherdn the central processing means 

further indudes means for 

i) ii) a) responding to a second control command from said user to recall a 

terminating message from said memory means, send said terminating message to said 

caller and tenninate the connection to said caller. 
10 75. The control system of claim 74 wherdn the central processing means 

further includes means for. 

i) ii) b) responding to a diird control command from said user to recall a 

leave-a-message signal, sending said leave-a-message signal to said caller and storing 

the caller's message in said memory means. 
15 76. The control system of claim 75 wherein the central processing means 

further includes means for: 

i) ii) c) responding to a fourth control command from said user to recall a 

predetermined phone number from said memory means, call said number and connect 

said user to said predetermined number. 
20 77. The combination of claim 18 in further combination with a locater system 

wherein said locater system comprises a plurality of predeterminedly located locater 

transmitters, with each locater transmitter transmitting to a proximate paging device 

a signal corresponding to a call processing mode, and wherein said control means 

controls said radio frequency transmitter to transmit a signal related to said call 
25 processing mode to said control system to revise said control system memory means, 

whereby the control system will automatically change a user's call processing mode. 
78. The combination of claim 77 wherein: each locater transmitter transmits 

an ultrasonic signal; and wherein: each locater transmitter transmits an ultrasonic 

recdver for receiving said ultrasonic signal. 
30 79. The combination of claim 78 wherein each locato* transmitter transmits 
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an ultrasonic signal of approximately 40 kilohertz modulated by said locater signal 
at a rate of approximately 75 baud. 
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